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Large Slotting Machine. 





To meet the demand of the engineering 
public for ponderous and heavy machine 
tools, the Hewes & Phillips Iron Works, 
Newark, N.J., have designed a series of tools 
especially adapted for heavy forge, marine 
and railway equipment shops, the slotting 
machine illustrated in the cut being one of 
that number. This machine will take a 
piece of work, 54” high, from the table, and 
will swing 12 feet diameter from the center 





LARGE StorrinG MACHINE MADE At 


of tool to face of upright. The cutter bar is 
moved by a Y rack and pinion of steel, 
driven by their well-known worm gearing 
device. 
belts, separately shifted, having a speed of 
130 to1 of the tool. The weight of the bar 
is overbalanced, so that any back lash of 


The machine is driven by 45” wide 


gearing is avoided, the strain being always 
in the same direction. To avoid abrasion of 
the accurately-wrought surfaces of the bar 
and its attendant gibs, it is lubricated by an 
oil chamber on top of the bar, which oils 


THE 


Hewes & Pritiuips Iron Works. 


the surfaces continuously, and in such a 
manner as to entirely exclude dirt and grit. 
The stops or dogs for working the feed- 
shifting devices are attached to the tool bar, 
sliding in dovetailed groove in the center of 
its face, their size and weight necessitating 
their being worked by a rack and pinion on 
the side of the cutter bar. The feed is en- 
tirely independent of the shifting device, 
although worked from opposite ends of the 
same stop. The feed always takes place on 


the upper end of stroke, and requires a 





movement of only three inches of the bar. 
The reader will see that this is not an easy 
problem when the load to be moved may be 
twenty tons. p 
The cutter-bar guide has a vertical adjust- 
ment of 30° to accommodate work of differ- 
ent heights. This is accomplished by means 
of two screws and cross-shaft within con- 
The 
table is circular, and pierced with TF slots. 
It has power movements in six directions, 


venient working distance of the floor. 


and can be changed at will without stopping 
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the cut, every movement of the feeding or 
shipping devices being within easy reach. 
The tool-holders for both inside and outside 
work are self-relieving on the upper stroke, 
avoiding the dragging of the cutting edge of 
tool over the work. When running a cut re- 
quiring the circular motion, the table can be 
clamped fast and solid at the front corner of 
the cross slide, securing it against the possi- 
bility of a change of angle, and relieving the 
circular gibbed surface from the strain that 
would otherwise come on it. 

The belt shipper can be worked by hand 
from a lever on the side of the machine and 
in full view of the cutting tool, making it 
especially convenient in starting a cut or in 
setting a tool, the operator having a full view 
of every movement. 

The frame of the machine is in two pieces, 
bolted together on the plane of the carriage ; 
the upper frame is under-gibbed to the lower 
piece, and steel keys are driven in the back 
of the gib, sothat to spring this joint it would 
have to tear off the tongue of metal six inches 
thick, extending entirely across the face of 
upper frame. The sliding surfaces of the 
carriages and tool-bar are at right angles to 
each other, so that the pressures on all sur- 
faces are normal to those surfaces. 

—— = 
Revolving Core and Under Surface Sweep- 
ing. 


By Thomas D. Wxst. 

In the AMertoan Macuinist of August 19, 
1882, is an illustrated article upon ‘‘ Sweeps 
and Spindles.” The engraving shown is that 
‘of a rigging for under loam surface sweep- 
ing. Loam cores are often of such shape 
that some such rigging is almost indispensa- 
ble. Having in our foundry a very simple 
arrangement, that is not only adapted to un- 
der sweeping, but to other purposes as well, 
and which is, in some respects, superior to 
the rigging previously shown, it is thought a 
description of its workings may be of value. 

At the right is shown a condenser core, 
which practical loam moulders will concede 
to be rather a difficult core to make. Had 
the core been larger, the risks in making it 
would have been greatly lessened. The form 
of this casting is seen in the section, Fig. 2. 
The outside portion of mould was jointed in 
two parts at the respective heights A and PB. 
The casting was run entirely from the bot- 
tom, the metal going in through two gates at 
the flange C. At J, upon the riser head, is 
a feeder. The situation of the gates will, of 
course, show that the mould was cast verti- 
cally. The six dots at # represent the 
print, which was swept in the mould for the 
print seen on core to set into. This guided 
and centered the bottom. The top was held 
centrally by three double-headed chaplets, 
placed in the riser head portion. 

The advantage of the rigging here shown 
over the common run of spindles could sel- 
dom be better displayed than in making the 
core seen. The spindle is so designed that 
after the core is sweptitis then hoisted by the 


same spindle, as shown in Fig. 3. This 
spindle having a collar /’, and a key hole 


G, Fig. 4, provides for securing to it 


any plate or ring, as seen at // and A, Figs. 
5 and 6. 
tight against the collar, by the keys M, the 
building foundation of the core is formed. 

The steel pin V, being set in the step 2, 
the spindle is then set up and secured by the 
top centering and holding arm #. This arm 
is so constructed that it can in no way be 
The elevation and plan view of arm 
show its construction in outline. After the 
spindle has been secured, the next operation 


When the ring A’ is wedged up 


sprung. 


is that of securing the sweep. 

Asa general thing loam cores are swept 
by having the sweep revolve. I doubtif there 
could be found six foundries in the United 
States that do not follow this practice. In 
fact, so far as I know, our shop is the only 
one that makes a practice of sweeping with 
stationary sweeps, as shown. The plan was 
established long before I ever saw the shop, 
and as I think it a good one, itis still used. The 
advantage of having the sweep stationary is, 
that the core is certain to come to whatever 
diameter the sweep is set to; also, there isno 
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raising or lowering of spindle arms to clear 
| the brick work as it is built up, as is neces- 
sary when the core is stationary and the 
sweep revolves. Having cores come larger 
or smaller than intended, or one end not 
right with the other in size, is no uncom- 
mon occurrence. Having to change the po- 
sition of the arm, as is often necessary with 
revolving sweeps in sweeping long cores, one 
is apt to move the sweep, and as the brick 
work is more or less between the sweep and 
spindle there is no handy means of ascer- 
taining it. We, of course, can caliper the 
core after it is swept up, but to then change 
the sweep’s diameter is often objectionable, 
for loam scraped off or put on in thin layers 
may cause surface scabs. Some may say sweep 
only two small spots to test the diameter, then 
if found right sweep up the core. This,in many 
cases, is a good plan, and should be _ prac- 
ticed when exact sizes are wanted. Butasa 
general thing when a moulder sets the sweep 
he thinks of nothing but driving ahead, and 
if the core is not found to be the right size 
when set into the mould, he often can easily 
make himself and others believe that the 
pattern maker did not give the right sizes or 
gauges to set the sweep by. 








































In our shop all cores are calipered with 
long, wooden-legged calipers, simply to make 
sure that our gauges or measurements were 
right when setting the sweep to sweep them. 
Our president, J. F. Holloway, is very parti- 
cular in knowing that all parts have the thick- 
ness the drawing calls for, and did they not 
come so, there would have to be an intelligent 
reason given. 

Did the receivers of swept-up loam castings 
know how often the intended thickness is 
increased or decreased, in the castings they 
receive, they might be surprised. In loam 
work no one can, day in and day out, sweep 
all their moulds so as to measure to 4's” of 
what the draft calls for. As little as ,',” off 
or on a thickness is but a small matter with 
the general run of work; but when it comes 
+” to 4”, the 
value of establishing ways of insuring correct 
thickness is seen. While the cores generally 
need the most attention, the outside part 
often requires measuring to insure correct- 
A good plan to insure the thickness 
wanted, is to take the size of the first part 
swept upon a narrow stick when the mould 
is finished or blacked; then, when sweeping 
the second part, gauge the mould or core, as 
the case may be, by the measurement taken 
from the first part. By this means, if one 
does not get the first part the size called for, 
he has at least a chance to insure obtaining 
| the proper thickness. 


to adding or subtracting from 


ness. 





A third advantage the plan of sweeping 


|shown has over the revolving sweep, is that 


Spindle Step and Stcadying Rigging 
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the moulder can stand still, thereby saving 
labor and the making of a circus pedestrian 
of himself. <A stranger to this plan would be 
surprised to see with what ease heavy cores 
can be revolved. Cores as large as nine feet 
in diameter and seven feet high have been 
swept here by revolving them. For heavy 
or high cores, there are two plans shown in 
Fig. 5, one of which it is sometimes found 
necessary to adopt in order to steady the core 
when being swept up with loam. One of these 
is to use steadying bolts, or swivel screws as 
shown. Three or four such bolts or screws 
may be used, running from the bottom 
ring up to a top-steadying flange, as shown. 
This is a good plan to adopt for cores of large 
diameter. The brick work seen of 
these bolts is to represent a high core being 
held steady by a top brace bolted to the 
spindle, as seen at S, and then wedged. Such 
braces are generally required when cores 18’’to 
72” diameter are longer than five to six feet. It 
should be remembered that the braces are not 
used during the bricking up of the mould, 
but only during the rubbing on of the loam. 
It keeps the core rigid, so as to assist in its 
being swept true. The size of the spindle 
given is that for cores ranging from four feet 
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/ Stationary Sweep and Revolving Core 


up to nine feet diameter. The spindle at Fig. 
4 is for work under the above sizes. 

The floor level and pit marked shows how 
we use the arrangement. A pit of the depth 
shown is very handy for our general run of 
work. 
ten feet, leaves room to walk around. 


The diameter of the pit being about 
The 
mud and bricks are kept on the floor, so that 
in first starting to build there is no stooping 
down to reach material. Then when the 
core is built two or three feet the pit is 
readily planked over to enable reaching up 
higher. Before removing the top arm for 
placing on plates or to hoist the core, it is 
necessary to have the under side of core 
blocked. For this purpose wooden horses 


come very handy. The one seen at Fig. 10 
will be suggestive of how they may be 


placed. Fig. 7 is a plan view of Z/, Fig. 5. 
The long arm_X, is atiached simply to show 
that the same rig can be used for larger 
cores, by extending the lugs. It was by 
such a rigging the center core shown in my 
last article was made and lowered in the 
mould. When the core was trued by the set 
screws there described, the keys at 7’, 7’, 
were taken out, and after this those at W, 
which let the plate //, fall down to 
bottom of the pit. 
released was hoisted out, and the hole in top 
of the core filled up. For this job the 3” 
spindle was the one used. 

For the setting the 
sweep, an arm is bolted to step ?, as seen at 


; 


condenser core, in 


(The cap of this arm is not shown in 


the | 
The spindle now being | 
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order to show the step and steel pin more 
fully.) This arm is set so as to be parallel 
with the top of sweep holding arm Y. The 
manner of bolting the sweep to this arm is 
more fully shown at A, A, in plan of arm. 
The bottom of sweep being secured by the 
bolt B, B, and the sweep found to be gauged 
right, all is then ready for building up the 
core, which is done as follows: Pieces of 
bricks being built up as high as No. 2, a thin 
cast iron ring is then laid on, after which the 
core is built up to No. 3, the plate there 
shown being then laid on; bricks are then 
built up, and the two plates at No. 4 being 
set, bricks are laid up to the end of the core, 
on top of which is a ring No 5. This is used 
for the purpose of blocking upon to hold 
down the core when casting. The inside of 
the core was filled with clean small cinders, 
lightly rammed, as it was built up. The 
core, being completed, was hoisted up and 
lowered on a plate F, F, Fig. 3. On this 
plate was set an iron ring B, B. This was 
packed with sand. The bottom of the 
spindle, where it projects through the plate 
F’, F, was clasped by a cap having laps as 
seen at A, A. This being firmly bolted 
around the spindle the core was then hoisted 
and set on the oven carriage. While many 
may never have such a core to move, the 
plan shown will no doubt be worth remem- 
bering, for the principle is applicable to other 
work. 

| For sweeping up the outside moulds we 
| use entirely straight spindles. In their ends 
‘isa hole so that they .can be worked upon 
‘the Same step as the spindles here shown. 
In sweeping these moulds the spindle and 
sweep revolve, the mould remaining station- 
‘ary. In thick, straight spindles there is 
| what some would call a key seatrunning the 
entire length. A plan of the arms which are 
|used with these spindles is seen upon the 
left, at Figs. 8and 9. The steel projections, 
|shown in black, fitting into the spindle’s 
| key slot cause the arms to be exactly 
| parallel to each other when two or more 
jarms are used. This little wrinkle is 
One our president originated. We find it to 
| save lots of labor in setting sweeps, and it also 
| makes a certainty of obtaining true vertical 
lines that by the old method is hard to be 
| reached. . 








| 
| 
| Doing Justice to Inventors. 

| A beautiful memorial window has recently 
‘been erected in Newburn Church in’ the 
| North of England in honor of William Hed- 
ley, by whose inventive genius the locomo- 
| tive engine was first brought into successful 
| operation as early as 1813. Those acquaint- 
ed with the history of the locomotive will 
remember that William Hedley was the first 
to demonstrate that the popular belief, that 
a locomotive would exert no traction on the 
rails without the aid of a rack rail, wasa 
fallacy. He constructed a successful work- 
ing engine with smooth which 
worked hauling coal at Wylam for many 
years. It was this engine which George 
Stephenson borrowed the design from when 
he undertook to build his first locomotive. 
Stephenson, with characteristic egotism, on 
looking over Hedley’s engine for the first 
time said that he could build a better one, 
but he never succeeded in keeping to his 
promise. We observe that European writers 
and public speakers are beginning to recog- 
| nize Willam Hedley as the inventor of the 
| locomotive, and not George Stephenson who 
has so often been erroneously honored as its 
inventor. So far from being the inventor of 
the locomotive George Stephenson did not 
invent a single important improvement about 
the engine. What he deserves the highest 
credit for was his persistent advocacy of 
railways and locomotives at a time when 
few Englishmen believed in the practicability 
of either. 

Now, when the world is beginning to do 
justice to the memory of William Hedley, 
recognising him as the real inventor of a 
practicable locomotive, when are we on this 
side of the Atlantic going to do justice to the 
true inventor of the There 
nothing more certain fact, that 


wheels, 
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steamboat ? 
than the 


John Fitch made the propulsion of boats by 
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steam a mechanical success before Fulton | 
gave the subject any attention. Nine years 
before the Clermont was launched, John 
Fitch had a steamboat carrying passengers 
for the greater part of a summer on the 
Delaware river between Philadelphia and 
Trenton. Fitch sacrificed his life to the in- 
vention of the steamboat, his failures arising 
through want of financial and moral support. 
To the influence of Fitch’s experiments in 
proving to the people what a steamboat 
could do, and educating them to accept the 
invention was to a great extent due the suc- 
of Fulton in the same line. Fulton 
received renown and riches for his enter- 
prise connected with the introduction of the 
steamboat into popular use; 


| Locomotive Engine Running— Valve 
| Motion. 
| 
By Anaus Sinciair. 
WIIAT HAPPENS INSIDE THE CYLINDERS WHEN 
AN ENGINE IS REVERSED. 

Many me? wio have a fair understanding 
of the action of steam in an engine’s cylinders 
during ordinary working have no idea of the 
operations performed in the cylinders when 
a locomotive is running in reverse motion. 
All men who have had anything to do with 
train service know that when an engine is 
reversed the action works to stop the train, 
even if the locomotive should have no steam 
on the boiler; but just in what way this re- 
sult comes round they cannot clearly per- 
ceive. In hopes of throwing light upon the 
subject for those who have not studied it 
out, we will follow the events of a stroke in 
reversed motion, as we did in the ordinary 
working. 


cess 


we should not 
grudge poor John Fitch the empty honor of 
being its inventor. 
ee 
Weaning Texas Railroad Men. 


Texas paper we learn that the 
Texas Pacific Railroad Company are coming 
down hard on employes caught hanging about | 
barrooms, and that several engineers in Mar- 
shall have been “fired out” for violating the 
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and 
in without bringing 


mainder of the stroke, 
quarter seldom gets 
sprinkling of cinders. 
is closed only during 
stroke, while the lap of the 
over it. 


s 
rs 


About the time the piston reaches 


four inches of its travel, the back steam port | 
and the piston | 


is Open to the steam chest, 
forces the air through the steam pipes into 


the boiler during the remainder of the| 
stroke. The forward stroke is merely a 


repetition of the backward stroke described 


When it is necessary to reverse a locomo- 


tive, it is a better plan to hook the lever 
clear back than to have it a notch or two 
past the center, as some men persist in do- 
ing, under the mistaken belief that they are 
in some way saving their engine from harsh 
When the link is reversed full, the 
cylinders are merely turned into air pumps. 
When the links are put near the center, the 
travel of the valve is reduced, and the periods | V 
when the piston is creating a vacuum in one 


usage. 





| 
order forbidding the practice of visiting | 
saloons. The Texas journalist thinks the | 


men will have to depend upon private bottles 
if they wish to hold their positions. We think | 
they had better try and imitate the baby, and 
get along without the bottle. We are sure it 
would be better for all concerned if they | 
would do so, and the Texas Pacific Railroad 

Company will certainly find that decrease of 

drinking and decrease of accidents will be | 
proportional. 











Crist’s High-Speed Compound Vibrating 
Piston Engine. 


The engraving presented herewith repre- | 
sents a high-speed compound vibrating pis- 
ton engine, the invention of W. E. Crist, of 
New York City. As shown, it is connected 
direct to a high-speed exhaust fan, the ar- | 
rangement being that employed by the Si- | 
monds Manufacturing Company, of New| 
York, but the engine is calculated for use | 
not only for direct connection to all classes 
of quick-running machinery, either vertical- 
ly or horizontally arranged, but for use as a 
factory engine, or for any ‘purposes where 
power is required. 

It is very compact in construction, the two 
cylinders, as well as the pistons, being in one 
piece, the steam being first worked in the 
uppér or high-pressure part and then ex- 
hausted directly into the lower or low-press- | 
ure part, acting against both sides of each | 
piston. Two balanced valves, driven by a | 
single eccentric, are used for admitting and 
exhausting the steam, the arrangement being 
such that steam is cut off in both cylinders, 
and that the desired amount of compression 
economy 
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Crisv’s COMPOUND 
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and smooth running is Hi 


obtained. The cylinders are both steam 
jacketed, and covered by a single head at 
each end. | EVENTS OF THE STROKE IN REVERSED MOTION. 

A vibrating arm is keyed fast to the pis-| Supposing an engine to be running ahead, 
from which motion is communicated | anq the necessity arises for stopping end. 
direct to the crank through the connecting- | ge nly, and the reverse lever is pulled into the 
rod, without the intervention of crosshead | pack notch. When the crank pin is on the 
The crank-shaft of steel, and| forward center, and therefore the piston at 
the crank-pin of steel, hardened, all wearing | the forward end of the cylinder, about to be- 
gin its backward stroke, the valve has the 
forward port open a distance equal to the 
amount of lead. But as the back-up eccen- 
tric has control of the valve, the latter is be- 
ing pushed forward, and it closes the forward 
port just as the piston begins to move back. 
This shuts off all communication with the 
forward end of the cylinder, and the reced- 
ing piston creates a vacuum behind it, 
as a pump plunger does 
cumstances. 


to insure 


¢ 
< 


tons, 


or slides. is 


parts being made intere hangeable. The box- | 
| 


es are of babbitt metal, cast in a mould, be- 

ing of circular form, and split for taking up | 
the wear. The pistons are packed with me- | 
tallic packing, 


sute for wear. 


fitted with springs to compen- 

There being no piston-rod or 

similar parts, and all joints being scraped, 

metal to metal, no fibrous packing is required 

in any part of the engine. 

The low-pressure cylinder of this engine 

may exhaust direct into the atmosphere or | 
into a condenser. 


just 
under similar cir- 
At this time the back end of 
the cylinder is open to the exhaust, and the 
piston pushes out the air freely to the atmos- 
phere. [By the time the piston travels about 
two inches, the valve gets to its middle posi- 
tion, and immediately after passing that 
point it opens the forward end of the cylin- 
der to the exhaust and closes the back port. 
When this event happens, the vacuum in the 
forward end of the cylinder gets filled with 


It is claimed for this en- | 
gine that it may be run at any desired speed; 
that it can be located 


in situations where it 
is not practicable to build a foundation, as 
in the upper stories of building, and that the 
few parts reduce the loss from friction to a 
minimum, and hence that it is very eeconom- 
ical in the 


use of steam. 
The manufacturers are the Crist Engine 
and Machine Company, New York City. 


The engines are built at the shop of E. E. hot gases that rush in from the smoke-box, 
Garvin & Co., 189 and 141 Centre Street,| and the receding piston keeps drawing air 


under the supervision of Mr. Crist. jinto the cylinder in this way during the re- 


























VIBRATING ENGINE. 


end of the cylinder and compressing 
in the other are prolonged. The result 
that, when the exhaust is opened in the first 
case, 
smoke-box, carrying a heavy load of cinders; 
in the other 
air in the cylinder so high that it jerks the 
valve away from its seat in trying to find out- 
let. This causes the 
steam chest, cases where 
while 


known in 
without steam 
reverse lever is near the center. 

A locomotive with 
bad will not 


reverse motion. 


so well 
engines are run 
the piston 
hoid well 
Some kinds of piston 
packing do not seem to act properly when 
the especially at 
speed. Where a valve has much inside lap, 
there will vacuum in 


in order 


in 


engine is reversed, low 


be a one end of the 


cylinder and compressed air in the other end. | 


With piston packing that requires pressure 
to expand it, the void at one end of the 
cylinder may neutralize the pressure at the 
other by drawing the air through the piston. 
This would be most liable to happen where 
the lever was kept near the center. 

PURPOSE OF RELIEF VALVE PIPE. 

Should the throttle valve close so tight 
that the compressed air from the cylinders 
cannot pass into the 


ON DRY 


] 
air from that | 
The back steam port | 


about two inches of the | 
valve is traveling | 


the air 


is 
the gases rush in violently from the 


ase, the piston compresses the 


clattering noise in the | 
the 


packing 
running | 


boiler, there is danger | 
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of bursting the steam chest or some part of 
the steam pipes. The compresssed air will lift 
most of the throttle valves far enough to pre- 
vent any great danger from this source. In 
some engines a relief valve is secured in the 
dry pipe, which provides a passage for this 
compressed air. When the cylinder cocks 
of an engine are opened when the motion is 
reversed, they form an outlet to the com- 
pressed air, and also admit air to the sucking 
}end without letting the piston draw air so 
freely through the nozzles. Many cylinder 
| cocks are now made so that they will open 
automatically to permit the piston to 
draw through them. The reversed 
engine will stop nearly as well with the 
| cylinder cocks opened as when they 


air 


are 
closed, and she is much more easily handled 
with the cocks opened. Where the cocks 
are kept closed, the rush of hot air from the 
smoke-box laps every trace of oil from the 

valve seat, and a heavy pressure- 
above that of the boiler 
steam chest. 


frequently 
is present in the 
When the engine stops under 
| these circumstances, its tendency is to fly 
| back, and an engineer has some difficulty in 
| controlling it with the reverse lever till a few 
turns empty the chest and pipes. 


| 





USING REVERSE MOTION AS A BRAKE. 
Numerous attempts have been made to 
| utilize the reversed engine as a brake for stop- 
| ping the train, and even by this means to 
some of the power lost in stopping. 
| Chatelier, a French engineer, experimented 
for many years on this mechanical problem. 
| He injected a jet of water into the exhaust 
| pipe, which supplied low-tension steam to 
| the cylinder, instead of hot gas or air coming 
| through the smoke-box. This was pumped 
| back into the boiler on the return stroke. 
| Thus the act of stopping a train was used to 
| compress a quantity of steam, converting the 
into 


Save 


| heat, which was 
| forced into the boiler and retained to aid in 
| getting the train into speed again. Modifi- 
e ‘ations of this idea produce the car-starters 
pew pass so frequently through our Patent 
| Oftice. 

As a of conserving mechanical 
energy, the Chatelier brake was not a suc- 
but, 
| brakes, 
Europe. 
use it, 


work of stopping 


means 





| cess, in the absence of better power 
it met with some applications in 
Some of our mountain railroads 
under the name of the water brake, as 
an auxiliary to the automatic brake. 
o—_>- 
A new lubricating compound has just been 
patented by Buel F. Bartlett, Dunkirk, N. Y. 
It consists of a mixture of graphite, dairy 
salt, 


flour of sulphur and gypsum put to- 
gether in certain proportions. 
ope 

Mr. James Brady, head of the 
Manufacturing Company, 257 Water Street, 
Brooklyn, has carried on an evening class 
during the winter for the mental improve- 
ment of his workmen. It was specially in- 
tended for the benefit of the 
nected with the 


Brady 


apprentices con- 
but the older hands 
were not excluded, and several of the oldest 
in the 
part 


works, 


works attended the classes and 
the studies. Mr. Brady was 
highly gratified with the interest manifested 
the and he in- 
tends extending its operations next season. 


men 
took in 


in school by all concerned, 





Giood’ Resolutions. 


A locomotive engineer, who promises to 


| write us some short articles on locomotive 


subjects, sends a copy of the following reso- 
lutions which he noted on his first time-book 
when first promoted to the right-hand side. 


We wish all young engineers would learn 
the resolutions and endeavor to keep them : 
TEN RESOLUTIONS. 

Whereas, having this day been promoted 
from the rank of fireman to that of locomo- 
tive engineer, and knowing that I thereby 
virtually take in my own hands many human 
lives and millions of property, be it 

Resolved, that I will never, 
employed, taste one drop of 
liquor, to muddle my brains. 

That I will never, while so employed, visit 
a house 


so long as so 
intoxicating 


of prostitution, a gambling house, 
house, or any place of debauchery 
that will rob me of 


dance 
any rest whatsoever. 


+ 


That I 


orders. 


will never knowingly disobey 
That I will never make out a false report 


to save any man’s job, mine included. 


That I will never join a strike, except in! 


the most aggravated case, and not then until 
arbitration has been tried more than once. 
That I 


all, but always try to learn from those below 


will never believe I have learned it 


me as well as above. 

That the Golden Rule shall be my railroad 
religion. 

That I will never strike stock if I can stop 
and avoid it. 

That I will always spend at least $15 per 
year for useful mechanical reading. 

That I will refuse to tell a fireman 
all L ean of the business, if he asks it. 

GILLORANK. 


never 


RB 


Material for Patterns. 


By IsAAo WHITEHEAD. 


In choosing material for a pattern we must 
take the following points into consideration, 
in the order named : 

1st. Its quality to keep its shape when 
formed. 

2d. Its strength to withstand the strains of 
rapping, and the general usage of a foundry. 

3d. Its ease of manipulation, and cheap- 
ness. 

Deal and pine are generally chosen as 
filling these conditions the best for general 
work, but where extra strength is required 
because of the delicacy of the pattern, or 
the great number of castings required of it, 
either mahogany or cherry is chosen. In 
small standard patterns, iron or brass is used, 
first making a pattern of pine. I lately saw 
a whole set of gasoline stove plate patterns 
made of brass and finished, when it was dis- 
covered, that they must be thrown aside and 
iron patterns made because brass was not 
stiff enough to keep its shape under the 
general usage of the foundry. Small stiff 
patterns are best made of brass and also their 
gates, because the surface keeps smoother 
than iron, and the joints are easily soldered. 
In selecting wood for patterns it requires to 
be straight grained, well seasoned and free 
from knots the soft, 
yellow, close-grained, and light wood, slightly 
resinous, rather than the dry, hard nut- 
brown fiber with the grain strongly defined. 
The former withstands the of the 
temperature and moisture of the atmosphere 
better than the latter, and so is less liable to 


or shakes. Choose 


action 


warp or change its outline. 

According to experiments made by M. 
Lepley, ‘‘ green wood, when cut down, con- 
tains about 45 per cent. of its weight in 
moisture. Wood cut down in winter holds 
at the end of the following summer more 
than 40 per cent. of water. Wood kept for 
several years in a dry place retains from 15 
to 20 per cent. of water. Wood 
been thoroughly kiln dried, will, when ex- 
posed to the air under ordinary circumstan- 
ces, absorb 5 per cent. of water in the first 


that has 


three days, and will continue to absorb until 
it reaches from 14 to 15 per cent., the amount 
fluctuating above or below this standard ac- 
cording to the state of the atmosphere.” 
These statements are closely verified by 
other experimenters. If we assume that by 
the ratio the wood will absorb mois- 
ture so it will expand (which I think is cor- 
rect), then it will be evident from the above 
statements that wood however dry is. still 
subject to change, and that even kiln dried 


same 


lumber requires to be stacked in a dry place 
until it settles to the natural conditions of 
seasoned lumber. 

To season lumber for pattern 
should be stacked where it will receive a 
free circulation of air. It is better if it has 
an extemporized roof to protect it from the 
sun and rain. A stack formed by a ridge 
pole, and the boards set on end clear of the 

but well ventilated, 
In storing lumber in 


work, it 


earth and under cover, 
is, I think, the best. 

the shop make three stands framed up in 
square pockets ranging from the floor to the 
16’ to 24” high by 16” 
The boards are set in 


ceiling, and from 


wide. on their edge 





AMERICAN 


It will take four years to season wood 
sufficiently to be fit for general pattern work. 
For special and particular work a careful 
pattern maker will generally have a store of 
wood 20 or 30 years old, that is in good 
preservation and had perhaps been previously 
used in an old pattern or building and by 
thoughtless persons would have been thrown 
away. 

Straight-grained pine will not shrink end- 
wise perceptibly, but across the grain it is 
always liable, however dry, to swell and 


shrink to some extent, according to the 
humidity of the atmosphere. For this 


reason wood should not be’ glued together 
with the grain of one piece crossways to the 
other. The sap wood or outer part of the 
tree will shrink more than the heart, hence 
a whole tree will always split in drying, as 
shown at S, Fig. 1. In experimenting with 
two boards cut from the same log, one from 
the position A, B, C, Fig. 1, and the other 
from /, ), it was found that the board A, 
B, C, contracted 3} per cent. in width, and 
became hollow at B. The board #, D, kept 


straight and contracted but ,%, per cent., 
liy.1 
i B Cc Dig.2 


D a TS FB) 











showing that the board A, B, C, contracted 
five times as much as #, DY. From these 
results it is evident that particular attention 
in the choice of boards for certain work, 
and in gluing up together, is necessary, so 
that their strains be equalized and so tend to 
keep in better shape. In gluing up a solid 
block, for instance, by distributing the grain, 
as shown in Fig. 2, with the heart side of 
the board on the outside, then the pores on 
the sap side are by this means closed, thus 
counteracting the strains, besides the tend- 
ency of the exposed joint to keep closed. 
There is another difficulty in this condi- 
of relates to the 
curving of the wood lengthwise. When the 
grain is not perfectly straight, that is if the 
tree is crooked and a straight board is sawn 
from it, one part of the board will take more 
of the heart than the other. The result is 
the sap part will contract more than the 
other, and draw the board crooked length- 
wise. It is this curly and _ cross-grained 
board that we hear of contracting endwise, 


tion contraction, which 


as far as I have observed. 

In constructing patterns the fact should 
always be taken into account that wood 
however dry is subject to this change to 
extent. I have well 
vary the rate of one-tenth of an 
inch to the foot in width between the tem- 
perature of the pattern shop and foundry. 
I have made patterns that have been correct 
the first day of casting, but became too large 
The neglect of not making 


some seen 


wood at 


subsequently. 
proper allowance, or of not considering this 
point in the construction of a pattern, isa 
common source of great trouble and bad 
work. ‘Too much importance cannot be laid 
upon this consideration, as it arises in almost 
every description of pattern that is made. 
The best, cheapest and most effective way 
to meec this difficulty is by framing and 
using the wood lengthwise of the grain in 
construction to keep up the essential sizes 
or outline of the pattern, and by using open 
joints in all plates, so as to allow the wood 


to be free to come and go, and yet not affect 








ee 
poe 





the essential sizes. To illustrate this prin- 


the thick and heavy planks on the floor, or ciple, take a plate pattern, Fig. 3, which is 


lower pockets. 


framed together, by half lapping the corners 


seasoned | 
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It 


will always keep its size. 


is evident that the outline 
When the center 
is filled in, the boards should be laid upon a 
rabbit and screwed at each end, first sawing 
the boards through the heart to about 6” or 
The 
sometimes 


and screwed. 


8” wide, and the joints 2” apart. 
same principle carried out 
without framing, by securing the boards to- 
with ribs or battens, which 
stopped off in the sand, but the 
tion is still needed to leave open joints as 
before. 

In the patterns of the large girder frames 
used in the engines of our Atlantic steamers 
the deep flanges are formed entirely by 


is 
gether are 
precau- 


framing 25” or 3” wide, and the thickness 


the same that the metal is required, on the 
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Crosby Safe Water Gauge. 
Editor American Machinist: 

In an article in No. 11, vol. 7, of your 
valuable paper, dated March 15, 1884, headed 
‘*The Player Water Glass Cock,” the author, 
after enumerating the advantages derived 
from the of the device shown and 
described, states: ‘‘ It was invented by John 
Player, mechanical engineer of the road,” 
(N. Y. West Shore and Buffalo Railway) 
‘“ but is not patened, so any master mechanic 
or boiler user can adopt this form of water- 
glass cock without being called on to pay 
royalty.” 

To 
master mechanics, boiler users, or any other 


use 


correct this statement and prevent 


Kiy.d { 





Ss 











ia 














Shrinkage and Suitable 
Construction of Wood 


principle as shown in Fig. 4. The frame is 
bedded in the sand, the inside rammed up, 
and struck off level with the frame on the 
outside ; the sides are cheeked off, and then 
the panels struck out with strike A to the 
thickness. I have seen this plan adopted in 
core boxes for steam-jacketed cylinders, for 
condensers and large work generally in large 
marine engine shops with good results, 
especially in avoiding trouble from shrinkage 
of timber. The half lapping in such framing 
is carefully screwed, and clearance allowed 
the lap 
swells in the sand it will not press against its 


on the side joints, so that when 


side and throw the line of framing crooked. 

Another advantage may be gained over 
this difficulty in shrinkage by first sawing 
out all your pieces to about the sizes required 
for the pattern ; then laying them around so 
that the air has a free circu- 
lation about them. They will 
then be more likely to settle 
down 
created by their new shape, 
by the time you are ready to ~ 
shape them to their finished 
sizes. 

So far I have endeavored to show how best 
to avoid the evil. Now I will consider how 
best to remedy it when it presents itself in a 
finished pattern. This is sometimes impos- 
sible, and is always more difficult than its 
When it oc- 
curs in the plate or web of a pattern, make a 


prevention would have been 


few saw cuts through the plate; hold it in 
shape with battens if necessary, thus creating 
open joints. This is generally the best way. 
When it the grain 
cross-cutting the grain on the hollow side in 


occurs lengthwise of 
several places, sufticient to bend the stick 
back by driving wedges in the saw grooves, 
is a plan generally adopted. 

The majority of men who make patterns 
follow the cabinet-maker’s style, and without 
considering their requirements or usage in 
the foundry take pride 
joints with nails and glue, so that the pattern 


in making close 
looks well in the pattern shop, but it often 
plays havoe with the mould. 

It is not suflicient that a pattern is right 
when it leaves the pattern shop; it must be 
so constructed that it will keep right under 
the conditions to which it is subjected in the 
foundry. 

As we enter into larger and heavier work, 
these points call for greater attention. For 
metal patterns cast-iron is used in the larger 
and heavier class, which are not often fitted 
It 
is more difficult to join iron patterns to gates, 
as they will not easily solder, and therefore re- 
A 
white metal is very generally used, consist- 
ing of two parts lead and one of tin, and is 
very easy to work. 


up with gates in a “card” or ‘‘spray.” 


quire to be lapped and riveted together. 


For brass a pure mix- 
ture of copper and tin is considered the best 
ae 


Traftic and earnings of Northwestern rail- 


roads are, thus far, not so good as last year. 


to their new strains, ; 





person or parties from infringing unwit- 
tingly, I wish to state that the device alluded 
to was patented several years ago, and is 
owned and manufactured exclusively by the 
Crosby Steam Gage and Valve Company, of 
3oston, Mass. See engraving herewith. 
Gero. H. Crospy. 
soston, Mass. 
<=>: 





CrosBpy SAFE WATER GAUGE. 


LETTERS FROM PRACTICAL MEN.. 


Charging Cupolas and Melting Iron,. 
EKditor American Machinist: 

I noticed an article on melting, by Wo A. 
P., in AMErtcaN Macnuinist, March 22, and in 
reply would say that the melter, or whoever 
has charge of the cupola, does not under- 
stand charging a cupola of that size. IT am 
using a cupola the very same size, and I melt 
from three to five tonsaday. At the present 
time Iam melting 7,000 pounds a‘day, and 
all the coal T use on the bed is 600 pounds. 
On this I charge 1,500 pounds of iron; then 
I use 200 pounds of coke, and charge 1,000 
After that I eharge 500 of iron at 
a charge, and put on 100 of coke, and so on 
The last 


of iron. 


until I have 5,000 of iron charged. 
2,000 I make the bed that is in melt. 

Now, I would say, for the information of 
W. A. P., that if the melter will put 500 of 
hard coal on the be@, and about the time the 
cupola is ready to charge, put on 100 of 
coke, so as to make his bed level, and the 
iron will not drop too near the tuyeres, he 
will get hot iron, and get it faster. He 
charge 1,500 of iron on this bed, after which 
put on 100 pounds of coke, and that will 
melt his 2,600 of iron, and will be too much 
fuel for that amount of iron. 

I quite agree with W. A. P. in regard to 


ean 


the size of pipe. Kight inches would be 
large enough, and tuyeres 2x10” would be 
The trouble 1s the blast is too soft, 


I should 


ample. 


and does not give pressure enough. 
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say to the owners of this foundry, if you 
only melt from 1,500 to 3,000%bs. a day, geta 


cupola about 25 
4 blower. 


in diameter, and use a No. 
It will pay for itself in six months, 
I used to melt 2,500 of iron in a cupola in 
Boston, Mass., with only 400 of coal, with : 
boy asamelter. Last March I melted 73 
tons twice a day, making 15 tons a day, ina 


a 


o> 


cupola only 32” in diameter, using a No. 5| 
blower, and melting at the rate of three tons | 


per hour. 


The greatest trouble in foundries is that | 
most of the foremen are hot practical melt- | 
ers, and in a great many foundries there is | 


no attention paid to melting iron for strength: 
a thing that is of great importance. 
Davip SPENCE, 


Foreman for G. W. Brown & Co., Gales- | 


burg, Ill. 


What is Centrifugal Force? 
Editor American Machinist: 

Mr. Porter, in his instructive articles, in 
your issues of 16th and 23d ult., on ‘* The 
Rursting Strain in Revolving Wheels,” ob- 
jects to the definition given by ‘‘ The Civil 
Engineer’s Pocket-Book” of centrifugal force, 
as ‘‘that with which a body while revolving 
around a center tends to fly off in a radius,” 
on the ground ‘‘ that it is not true:” and he 
further disputes the propriety of the term 
‘*centrifugal force” on the ground that what 


is usually so-called ‘‘is not centrifugal, and | 


is not a force.” 


Happily Mr. Porter makes amends for the | 


unorthodoxy of the remark last quoted, by 
hastening to state, in effect, that it 7s ** cen- 
trifugal” and /s ‘‘a force.” For he speaks of 
‘*the force drawing the body towards the 
center,” and says ‘tthe body resists this de- 
flection,” and ‘this resistance is necessarily 
in the opposite direction;” 7. . 
That a resistance is a ‘* force” 
saying. 

Not only this, but Mr. Porter, after giving 
rule (the is given by the 
‘*Pocket-Book”’) for the amount of this cen- 


centrifugal. 


goes without 


the usual same ¢ 
trifugal force, goes on to say, ‘‘this force is 
exerted to burst a wheel of uniform section, 
in the same manner precisely in which the 
force of steam is exerted to burst a cylindrical 
boiler.” Surely no one need be told that the 
steam exerts a ‘‘ centrifugal force,” and that 
it ‘tends to fly off in a radius.” 

Mr. Porter thus demonstrates so clearly 
the correctness of his view of this ‘‘ force,” 
and of its ‘‘centrifugal” tendency, that it is 
hard to see why he objects to its being called 
by its right name. 

Ilis claim that ‘‘ the body has no tendency 
‘to fly off in a radius,’ but only to proceed 
peaceably on its way,” might, at first sight, 
appear to be well founded, if (using an apple 
tied to a string as an illustration) we regard 
the string as acting only, and the apple as re- 
sisting only; but it must be remembered that 
just as truly as the string strives to deflect 
the apple from a tangent, just so truly does 
the apple (in trying ‘‘to proceed peaceably 
on its way”) strive to pull the string over to 
that tangent; in other words, the body das 
a tendency (while the string holds) ‘‘ to fly off 
in a radius,” which is the only line in which 
strain can be applied to a string or rod, free 
to move about a center. 

But Mr. Porter effect, ‘if 
body has that tendency, why does it not fol- 


asks, in 


low it when the string breaks?’ Because 
the tendency ceases with the breaking of the 
string, and the apple, no longer required—-no 
longer able—to exert a radial tendency, obeys 
the only remaining force acting upon it, viz., 
the tangential force. 

The centrifugal force of the apple, and the 
centripetal force at moment 
through the string, while it holds, are equal 


exerted any 
to each other, and these two equal forces, 
pulling in opposite directions at the two ends 
of the string, produce astrain on the material 
of the string equal in amount to one of them, 
as explained on page 445 of the ‘* Pocket 
Book.” If the velocity is increased, these two 
forces increase together until a point is reached 
where the strain equals the tensile strength of 
the string, which, up to this point, has been in 
constantly decreasing excess of the require- 
it. 
passed the string falls asunder, the centrip 


ments upon The moment this point is 


etal and centrifugal forces cease at the same 


the 
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je | 
moment, and, as remarked above, the apple 
moves forward in a tangent, impelled by the 
only remaining force. 


5 


Ist. It is easier forged, and galls do not 
occur in the corners, as is frequently the 


neither is it furnished with compound rest 
will find the following device useful : 


Have 
case in the old style. Make 

2d. They can be more cheaply fitted up | 
with any machine as ordinarily used in loco- 
motive of 
pieces can be placed side by side on planer 
and worked together. 


a tailstock center made, as in Fig. 1. 

To make this clearer, imagine a billiard- 
ball, 4, moving in a straight line,aec. Ate 
it is struck by a cue moving toward s, with a 
force / c, and the ball now moves forward to 


repair shops, as any number 


o, where it is struck by a second cue (moving 











3d. There is no excuse for brasses wearing 
the straps, firmly 
clamped. { H 


toward s also) and travels to ¢, and so on. 


\ ) away as they can be 
4th. They can be put in place or removed 
much more quickly than the old style. 

At some future time I may send you a} 


sketch 





la 
TW 


of a solid end rod and 


F. brass, which | 

may at least suggest something desirable in 

that direction. J. D. Hovwusrer, 
Superintendent Florida Southern 


\ Railway. 
Vv 


{ane 


| Now, on reaching each of those points, ¢, 0, ¢ 








, Eastern Démuand for Western Men and 


}etc., its tendency is tangential (or would be ; 
Western Demand for Eastern Men, 


if the number of points were infinite, as ina 
| circle). 


It wants to proceed peaceably in its Editor American Machinist : 


direct, tangential path; but on meeting the Not long ago some mention was made in 
the AMERICAN Maciuinist regarding the rela 
tive demand for workmen, as between the 
East and the West. I ‘* straw ” 
politicians say, which may be of interest. 

In 1860 a man in the eastern part of Mas 
sathusetts advertised in a popular mechani 


first cue, ¢, this tendency is interfered with. 
There can be no peace; there must be war. 
The tangential tendency becomes decom- 
posed into (1st) a new tangential tendency, 


have a 


as 


The end for tail- 
stock spindle is, of course, fitted to lathe. 


large end by dimensions. 


*, 0, and (2d) a tendency, ¢, 7, ‘‘to fly off in 


a radius,” s,c. The cue prevents the ball 


from following the latter. The former carries cal paper of the day for a position of responsi Now cut a slot in face of large end, 1 
5 : . , , eye ° ‘ , yy EN s i’wide agin Kic. 2? Thi 
Sh ieee Wii wast hte. bility ina machine shop. He got a number long, 1’ deep and }” wide, as in Fig. 2. This 


holes 1” 


deep, filing out the iron left between holes 


of replies, all from the West, and six of |Slot may be cut by drilling two }’ 
them west of the Alleghany mountains. 


1883 


| In the case of the apple and string, or in 


that of the revolving fly-wheel; the string, ; ‘ In ‘- be ea ee 
or the cohesion of the rim, acts as a continu- © em in Citeage sivertiond la dic | * “ORE ee. ee 


| 

| ous “ cue,” or circular guide, and each point American Macninist for a position of re _ es oe Bevailigg iM — be 
|in the circumference of the circle described, SPOMsibility in a machine shop, and he got |" set 8 ee eee — Beton 
lis a point of resolution of forces, where an still more replies, all from the East, the | rge ae - Praga ay a: ee 
{old tangential tendency is resolved into a majority of them east of the Alleghany through into slot, tap it and make a set 


| 
| 
| 


mountains, and several from Massachusetts. 
ie 
< 


new tangential, and a centrifugal one, the 
| latter counteracted by the tensile strength of 
the string, or of the rim; the former urging 
the apple, or portion of rim, forward to the 
next point. 


Ix. 
Cincinnati, O. 


Stretching Boiler Tubes, hig.d 
Now, when the string, or the rim, breaks, ditor American Machinist : 
or when the billiard-ball passes the last cue, 
J, there is plainly nothing to bring about a 
resolution of the tangential force, 7, ™, con- 





Oo « 


I note in your issue of March in article 
ee 
do not think the theory advanced by HI. F.N. | 
is cither sood or practicable. 
the flues were so short that they almost | 





headed ‘Stretching Short Boiler Flues. 
sequently there can tien be no further ‘* tend- | 
ency to fly off at a radius,” and the body 
then ‘proceeds peaceably on its way.” 


If, as he says, 
dropped inside the head, they would have to | 

As this seems to be a question of definitions 
merely, I may be permitted to remark that if 
| the above explanation is sound, Mr. Porter 


‘*stretch” from one-half to three-quarters of | 





an inch in order to be long enough to bead | 
them on the outside of the head. It seems 
}is inaccurate in saying ‘‘centrifugal force 
may then be properly defined . 
body to move in a 
The 
| centrifugal force is merely a component of 
this tangential tendency. 


incredible that a flue would stretch that dis 
tance by inserting a red-hot bar in one end 
of it. I would be pleased to have H. F. N. 
explain the matter more fully, give length of 


as the 


|tendency of a moving 
direct line,” meaning a tangential line. 
the tubes, thickness of the head, and state 
The remaining 
|component carries the body forward to the 


to about what temperature the tubes were | 





heated. 
|next point of resolution, which point, in a If, however, his theory is practicable, did 


| circle, is infinitely near. to After 


serted, and set screw screwed in, a section 


it net show poor judgment and management | screw is in 


correspond. 


plate 
Philadelphia, Pa. = Joun C. Travrwine, Jr. on the part of his foreman in having them 
through section line of center will be as in 
Fig. 3.) Next have a spindle turned as in 
4, the pointed end round, the other 


end square as in cut, made by dimensions 


a 


3 
Fig. 


— 








given. Now fit spindle in center between 
plate and metal, and drive the center in tail 


stock spindle, with slot horizontal with lathe- 





bed and set screw standing vertically. Drive 


n tight, so that it cannot turn on you. Now, 


i 
by moving small 


spindle over in slot, 
of center of 


The piteh of 


| 
| 
| 
| 
| 
| 
| 
| out 


thereby throwing work 
] 


athe; you can turn tapers. 


is determined distance 


| taper 





| 
by the you 
Oey a“ = . : | move over small spindle in tailstock center. 
} “y) | When all is finished, Figs. 5 and 6 show it 


of 
lathe at any time and common center put in, 


|correctly. This device can be taken out 


Improved Rod Ends. 
Hditor d 1 Ve rican Machinist < 


About two years ago the crank-shaft of a 


come too short? and would it not be rather 
jand I think it will pay for its cost in a short 


A. TT. Wi 


expensive having the workmen standing idle 
while the ‘‘ Boss” was stretching the flues by | time. 
double pile-driving engine used by us broke ——— 
The body of the shaft 


, 


diameter and the wrists only 235”; 


means of the hot iron rod? If this practice 


through both wrists. is carried on to any considerale extent, it Several practical engineers and capitalists 


was 34” have associated themselves with John Roach, 
of New York, in forming the Rapid Steam- 
The of this 
pany is declared to be construction of 


may explain the cause of so many accidents 
hence the breakage. I had wrists of new 
shafts 
rod ends, adopted the expedient of making 


It 


curred to me that there were suflicient good 


and delays caused by the bursting of flues. 
made 34”, and, to save making new J. EB. M. ship Company. purpose 


the 
steamships and other vessels, and mechanism 


com- 


oc. Lathe Attachment for Cutting Tapers, 
Editor American Machinist: 


Please allow me to send you the following, 


straps as indicated in Fig. 1. then 


and machinery for the propulsion of vessels, 


points in the device to justify the trial of it especially auxiliary screw propelling power 


in regular locomotive work. which I think will be appreciated by a cer-| to that heretofore ordinarily employed, cal- 


Ilaving now given it a thorough trial on tain class of machinists: culated greatly to increase the speed of ves 


locomotives in general service, I am fully Those having foot lathes or small power | sels. It is not proposed to establish any new 


satistied of its superiority over the old style 
of solid for the 


reasons: 


lathes, in which there is no provision made 
that the lathe 
tailstock to be 


lines of steamships, but the company expect 


forged strap, following for cutting tapers is, is not|to accelerate the speed of vessels used by 


furnished with set over, ' existing companies, 








The Indicator Diagram. 
By F. F. Hemenway. 
DIAGRAM LINK MOTION. 


FROM THE 


9 


The diagram in full lines, Fig. 12, is from 
a locomotive engine, with cylinders 16x22”, 
at a speed of 248 revolutions, or a piston 
speed of 909 feet, per minute. This diagram 
is interesting as compared with those taken 
from engines with other forms of cut-off, 
since it is quite generally held to be a fact 
that the link motion is remarkably inefficient 
as a means of working steam expansively, 
the loss as compared with other means of 
steam distribution being variously estimated 
at from 25 to 35 per cent. In order more 
clearly to make this comparison, a hypothet- 
ical diagram has been plotted in dotted lines, 
which I believe will be accounted a very good 
one indeed for that piston speed. 

The iniportant points of loss in the distribu- 
tion of steam by the link motion are claimed 
to be: A failure to approximate boiler press- 
ure in the cylinder; too early release; ex- 
cessive back, pressure; too early exhaust 
closure and excessive clearance, the last in 
part being necessary to avoid too high com- 
pression incident to early exhaust closure. 
When this diagram was taken the boiler 
pressure was 128 pounds, and the cut-off 
at 84”. The initial pressure is about 14 
pounds less than boiler pressure. 

Of this it may here be remarked that the 
highest point reached by the pencil does not, 
at high speed and sharp lead, especially when 
following considerable compression, repre- 
sent initial pressure in the cylinder, but 
rather the inertia of the reciprocating parts 
of the indicator, which always under such 
circumstances carries the pencil too high. 

Besides the lack of boiler pressure in the 
cylinder, there is a fall of pressure (initial 
expansion) of 19 pounds before cut-off. This 
lack of pressure at the beginning of the stroke 
and fall of pressure before cut-off represent 
loss. There is no evidence of material loss 
from too early release, and there is none too 
much compression for the amount of clear- 
ance space. The line of counter-pressure 
shows the back pressure to be about 6 pounds. 
The loss from this is apparent, but is modi- 
fied by early exhaust closure. 
would result from reducing the clearance and 
compression—that is, if both were reduced. 

Comparing the actual with the hypothetical 
diagram, the efficiency of the latter over the 
former is between 14 and 15 per cent., not 25 
or 40 per cent. That is, assuming that the 
clearance, 7} per cent., as represented by the 
full clearance line, could with safety be re- 
duced one-half, as represented by the dotted 
clearance line; that the back pressure may be 
less than 2 pounds, and that as good steam 
line as that shown in the dotted diagram may 
be had, the dry steam exhausted would be 20 
pounds per hour for the actual, and a little 
more than 17 for the hypothetical, diagram. 
This would not be all gain, as the somewhat 
greater extremes of temperature in the cyl- 
inder in the instance of the hypothetical 
diagram would result in correspondingly 
greater condensation, and hence loss. 

It is customary with those who condemn 
the link motion to stop here and charge all 
this loss of efficiency to it. As a matter of 
fact, the link is responsible for only a very 
small part of it. To appreciate this it is only 
necessary to look at another condition, that 
equally with the valve motion influences the 
steam distribution, viz.: the of 
In this case the steam. ports are 


Some saving 


dimension 
ports. 
14’x14”, in area between ,';th and ;4th that 
of the piston. 
practice, with which it is the custom to com- 
pare the link motion, this proportion would 
not be accepted for a piston speed much 
greater than one-half that at which this dia- 
gram was taken; and to produce a diagram 
equal to the one sketched for comparison, 
from a modern automatic cut-off stationary 


In the best stationary engine 


nearly double what it is in this case. If the 
area of the ports is increased as indicated, 
and the link motion used, the most of this 
The 
opinion that small ports are a part of the link 


difference against it will disappear. 
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when the link is used, although entirely 
without foundation, is almost universal. 
By balancing, or relieving the valve of press- 
ure, as is done in stationary engine practice, 
there is no‘more objection to large ports in 
one instance than in the other. 

With regard to the 6 pounds back pressure, 
the outside lap of valve is ?}”, inside lap 0, 
hence the area of port opening for exhaust at 
the beginning of the return stroke is not less 
than 11 square inches, while all the steam ex- 
hausted must pass through a nozzle having an 
area of only 5 square inches, something not 








always considered in discussing the efficiency 
of the link motion. 

The diagram shows, so far as a diagram 
from the link motion at a single point of cut- 
off and from one end of the cylinder can 
show, very correct valve setting. Com- 
pression cannot well be carried higher, be- 
cause it is necessary to provide for shorter 
cut-off, in which the exhaust closure will 
earlier. 


ele 


Fitzgibbons’ Patent Marine Boiler. 


In this boiler, as shown in the engravings, 
a part of the shell is utilized fér the top of 
fire-box, thereby doing away with the ob- 
jectionable flat crown sheet and its objec- 
tionable stays. This also 
difficulty ordinarily experienced in keeping 


overcomes the 








the crown sheet free from scale, by leaving a 
chance for the free use of a scraper in the 
bottom of the shell, unobstructed by a multi- 
plicity of crow-feet or crown bars. 

The burning gases are conducted to the 
back combustion chamber, through a throat 
exterior to the shell instead of through flues 
within the shell, as in the ordinary marine 
This throat, as will be seen from the 
engraving, is enclosed on the top by the bottom 
of the shell, and on the bottom and sides by 
surfaces which are stayed with screw stays 
to the outside sheets, with water 
between. This arrangement does away with 
the large flues, with their tendency to col- 
lapse, gives the entire shell for return tubes, 
allowing a greater heating surface in a given 
shell, and admits of the top row of tubes 


boiler. 


spaces 





engine, the area of ports would need to be 


and the water line being kept low (in some 
cases almost down to the center line of 
boiler shell), thus reducing the amount of 
water necessarily carried and largely in- 
creasing the steam space. These two quali- 
ties are highly appreciated by tug men. 
This throat admits of a man passing by way 
of the furnace to the 


back combustion 


motion, or at least that they are a necessity | chamber, in case it becomes necessary to 





Frrzainpons’ Marine Boiler. 
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. 
set tubes or make other repairs, thus doing 
away with the man-hole or back door in 
marine flue boilers. 

As shown in the cut the water spaces are 
so arranged as to admit of free circulation 
of water in all parts of the boiler. 

It will noticed that the side 


be sheets 


spread slightly from the shell down; this is 
in order to get the grate surface large enough, 
relatively to the heating surface, without 
making the grate bars too long. 

In the design of these boilers about the 
following proportions are carried out : 


Ratio of. grate surface to heating 


BUTE ROO ois ccs-aecnerslayccicie cie-siace 1 to 30 
Ratio of grate surface to area. 
PHPOUGH UES, Gs cic(ss oie es cere 6 lto 8 


Ratio of grate surface to area ° 
through throat Ito 7 
Length of tubes in feet about four times 

outside diameter in inches. 

Quite a number of boilers of this design 
have been made for tug boats and steam 
yachts. 

Very satisfactory reports have been re- 
ceived from those boilers that have been in 
service several years, as to efticiency, econo- 
my of fuel, and absence of repair bills. 

The improvements in this boiler are 
covered by patents granted to Patrick Fitz- 
gibbons, and the are constructed 
under his direction at the Kingsford Foundry 
and Machine Works, Oswego, N. Y. 


boilers 
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Objections to Boilers of the Locomotive 
Type. 


By GrorGk MARSHALL. 

The locomotive type of boiler, in addition 
to the numerous braces riveted to crown 
sheet, which are thus unprotected by water, 
has also an objection in the screw stays by 
which the flat surfaces of sides and fire-box 
connected As the greatest 
heat is in the fire-box it necessarily follows 
that there is much more expansion at that 
point than in the flat part of shelf, which 
has only the temperature of the water within 


are together. 





to affect it, counteracted in part by the cur- 
rent of cool air playing on the external part | 
of the boiler. As boilers of this type do not | 
require to be enclosed in brick, or protected | 
by artificial covering, unless it is intended to | 
prevent loss of heat by radiation, or where | 
the location of the boiler requires a protec- | 
tion on account of workmen being employed | 
in its vicinity, some steps are taken to pre- 
vent an addition to the ordinary summer | 
temperature. Efforts have been made to| 
overcome the disastrous effects of the screw | 
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stays, as considering the difference of ex- 
pansion between the fire-box and shell, the 
thread of stay in time becomes affected and 
cracks become numerous; even breaks are 
not scarce. Locomotive builders and re- 
pairers use in different parts of their boilers 
a hollow screw stay, which on cracking or 
breaking manifests itself by leaking, and in- 
dicates the necessity of immediate repairs. 
The steamboat inspection service of the U. 
S. Government does not allow the use of stay 
bolts in any part of boilers built for marine 
purposes, hence resort is had to the old fash- 
ioned method of sockets and socket bolts. 
These sockets are usually made in the boiler 
shop from scrap iron, which cannot be used 
for other purposes, and as usually formed 
they are rough, heavy and unwieldy, but are 
as effective as the sockets made in some 
shops which are cut from steam pipe. The 
socket, after being formed, is put between 
the fire-box and outer- sheet (care being 
taken when doing so to straighten up the 
sides), and is prevented from falling by the 
use of a wooden plug driven through from 
one sheet to the other. Wrfere sockets do 
not come in contact with the fire, bolts are fre- 
quently used, the under part of the head being 
hollowed to hold a small quantity of cement. 
On the outside a ‘‘lipped” washer is used 
for the same purpose. Where fire contact 
takes place the usual custom is to rivet the 
bolts. This is done by using what is known 
in boiler-shop parlance as ‘‘ socket bolts,” 
but which in reality have no feature of an 
ordinary bolt about them, the head being 
shaped like a rivet head, round and conical, 
and no thread on any part of it. The bolt 
is usually heated from one end to the other, 
the head end being many degrees cooler, 
however, thdn the point. The riveters with- 
draw, or rather push the wooden plug 
through the sheets by means of a cold rivet, 
and the rivet boy or holder-on pushes the 
cold bolt out in introducing the heated one 
when the head is ‘‘held on” by the holder 
with either bar or sledge, and the usual rivet 
manipulation takes place on the outside. In 
steam chimneys and water bottoms cast iron 
sockets are frequently used, but they are not 
usually favored, as the upsetting of the 
hot rivet in the socket, which always takes 
place, has a tendency to break those of cast 
metal. In small boilers of the locomotive 
type screw stays are used to brace the crown 
sheet as well as the sides of boiler. 

Looking at the matter of economy in 
space it is evident to any observer that in 
order to procure a boiler of equal power 
with the horizontal tubular, diameter of 
shell being equal, an addition must be made 
to the locomotive boiler to make up for 
the heating surface in the cylindrical shell of 
the horizontal, and this is done by the addi- 
tion of the fire-box. The grates being 
entirely surrounded by water they prevent 
the loss of heat, which is usually absorbed 
by the fire brick in the horizontal type, and 
on this account the locomotive boiler is con- 
sidered superior to the latter in point of 
economy of fuel. 

As I said in a previous paper, more ex- 
pense is incurred in the repair of a locomo- 
tive boiler than in one of the horizontal type, 
and it is no uncommon thing to see numer- 
ous patches in the crown sheet of the former, 
this being done to prevent tampering with 
the surface not affected by the heat and lack 
of sufficient water supply. There are boil- 
ers made, known as the locomotive réturn 
tubular, in which the products of combus- 
tion pass from the fire-box through a lower 
set of tubes to the back head, and thence 
through an upper set of tubes to the front 
head, and are then liberated into the stack or 
chimney. Boilers of this type can be made 
compact and powerful, and are usually used 
in tugs and small steamers; but these are 
more expensive than the other type of loco- 
motive boiler, farmore objectionable and cost 
more to repair. They are objectionable for 
the reason that in addition to the crown 
sheet being protected by the same style of 
stays or braces, part of the upper flues must 
be removed to repair the crown, 
the fact that the steam space in 


also from 
a cylinder 
used in this way must of necessity be cramped 
or else the shell of boiler is made of two 























. 
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half circles with flat space between, this flat 
surface being strengthened by braces of the 
crow-foot type extending from side to side. 
When a round shell is used, it is the custom 
to put on a large steam dome or reservoir, 
but as steam domes are now considered of 
little benefit resort cannot be had to the dry 
pipe unless the greatest precautions are 
taken, as the agitation ‘of the boiling water 
(the same being carried so close to the upper 
part of shell) will carry water into the cylinder, 
or supply moist steam. The locomotive 
return tubular has, however, one very im- 
portant advantage over the ordinary type of 
locomotive boiler; that is, the protection 
afforded to the crown sheet by carrying 
tubes over the same. Should the water 
become low, the result would be the same as 
in the horizontal tubular; leaky tubes, while 
in the ordinary locomotive boiler the crown 
sheet would be excessively heated and dis- 
torted, brace rivets become loose, and in case 
of cold water being introduced collapse of 
crown or explosion may be expected. 

The so-called ‘‘ Redfield boiler,” occasion- 
ally used for steamboats is, simply a combina- 
tion of the horizontal and locomotive boilers, 
giving the cylindrical shell and tubes of the 
former with the water legs of the latter. 
Where the union of the fire-box sides with 
the cylindrical shell takes place in this style 
of boiler, the greatest care must be taken to 
insure the maximum strength, as instances 
are known where collapse of the connection 
has taken place even when built (as supposed) 
in the very best manner. A great deal of 
influence is used by engineers when their 
employers are about purchasing new boilers, 
ach engineer having a preference for or 
prejudice against all types other than the one 
he is most conversant with. In all-cases it is 
not well to allow such a feeling to influence 
the purchaser. While engine drivers and 
engineers are usually classed together, care 
should be taken that the prejudice of the one 
should not be confused with the experience of 
the other. That it is done, however, is a mat- 
ter of fact fully known to experienced parties. 
Considering the merits and disadvantages of 
the three types of boilers most generally used, 
steam users must be influenced solely by 
their own wants, economically considered, 
and the safety of themselves and employes. 
One of the greatest errors made in the general 
use and results of a steam boiler or boilers, is 
the lack of thought for an increase of busi- 
ness, or the use of more machinery than first 
considered sufticient. In such a case the 
engine and boiler being both overloaded, fail 
to give the satisfaction expected, and this 
dissatisfaction (unexpressed) is often used to 
the disadvantage of the maker of the first 
plant, the order for new work being given to 
another builder. 

As a practical boiler maker, I would never 
advise the purchase of second-hand boilers, 
no matter how good they look, unless an 
examination was made by a first-class in- 
spector and a strictly reliable boiler maker, 
as I have known more trickery in matters of 
this kind than ever took place in a _ horse 
trade, which we all know is usually consid- 
ered the most fraudulent known. In the 
horse trade the purchaser has the teeth of 
the animal to guide him in regard to age. 
In the second-hand boiler, paint, like charity, 
covers a multitude of sins, while there is 
nothing to guide the purchaser as to age or 
durability except the inspection referred to. 
Many dealers in second-hand boilers and 
machinery will purchase old, plain cylindrical 
boilers for the shell, send the same to their 
own or some other boiler shop, have new 
heads put in,dome put on, and use, frequently, 
second-hand flues, test the boiler up to a good 
figure, carefully scrape and paint the old 
shell, and sell the same as a new boiler. 
Under these circumstances (which, of my 
own knowledge I know to be true) the pur- 
chase of a boiler from such dealers is attended 
with some little risk, and the practical knowl- 
edge and inspection referred to in the pur- 
chase of a second-hand boiler should be taken 
advantage of by the purchaser in this case as 
well. 
of those dealers throughout the country who 


I do not wish to reflect on the integrity 


are engaged in strictly legitimate business; 
the intention is to guide parties in purchasing 
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to the side of safety, no matter whether the 
dealer keeps a store for the sale of new and 
second-hand machinery, or whether he 
keeps large boiler shops, as ready-made 
boilers, except those made by parties of known 
integrity, will stand the closest scrutiny, and 
never should be purchased on account of 
their appearance or the statement of their 
owner. 

= late = - 


Special Chuck for Brass Work. 

The engravings represent two forms of 
finisher’s chucks, just put the 
market by Warner & Swasey, Cleveland, 


brass on 





Rrvotvine JAw_Cnvok. 


Ohio. 
chuck a variety of work, such as 
fittings, &c., that 
several of their sides are finished by once 
chucking them, the jaws being revolved to 
the position indicated by the index to bring 
other sides or parts parallel with, or at right 
angles to, the part first finished. A great 
many uses for a chuck of this kind will sug- 
gest themselves to the machinist as well as to 


By the use of the revolving jaw 
valves, 
require operations on 


the brass finisher. 

The box chuck is made with long broad 
steel jaws, the jaws having dovetail faces for 
admitting supplementary iron jaws which 
can be fitted for special work, and can be 
very quickly changed as required. These 


FF he a Ee 
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Asax LIFTING AND 


chucks are threaded to the lathe spindle in 
the ordinary manner, and are made in a 
variety of sizes. 


The Locomotive Fireman's Magazine draws 
attention to the inconsistency of the railroad 
companies that object to their employes 
using intoxicating liquors, yet hire out part 
of their depots for the sale of strong drink. 
If railroad companies wish to have sober 
men, they ought to take away the temptation 
offered by drinking bars attached to the re- 
freshment rooms, where most of the train-men 
take their meals. Self-interest ought to be 


| powerful enough to induce railroad com- 


panies to make this reform, for one wreck 
caused by the inducement to carelessness or 
recklessness imbibed at the depot bar will 
generally cost more than the profits of these 


bars will amount to in ten years. Where 
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depot bars are permitted, one smash in six 
months from bar influence is a low estimate. 
ae 


We have several times expressed thie belief | 


that our rural swains, whose leisure hours 
are increased by the inclement weather of a 
severe winter, turn their ingenuity in the 
wrong direction when they are devoted to 
the invention of rotary engines, car starters, 
car couplers, and sewing machines. Invent- 


ing is like writing articles for technical jour- | 
nals insomuch as knowledge of the subject | 


to A 
shows that one rural inventor has 


is essential success. recent patent 
‘*stuck to 


his last,” for he has exhibited immense inge- 


i 


i 
ie 





Box Cnrvck. 


nuity in producing a hen’s nest which is con- 
structed so that no rival chick shall 
the producer of eggs while making her daily 
deposit. 


disturb 


The nest is hung on a lever, which 
automatically closes the entrance so soon as 
a hen gets into the nest. A striking feature 
about the arrangement is the melancholy as- 
pect of the chick waiting outside for her 
turn on the nest. 


- <=> = 
The * Ajax” Lifting and Foreing In- 
jector. 
The injector shown in perspective and 
section is the invention of, and is manu- 


factured by, J. D. Lynde, No. 1 Fetter Lane, | 


mil 





Jo Boiler 


Foroine INsecTor, 
Philadelphia, Pa. In the engravings Band ) 
are the lifting tubes, /7 and A the forcing 
tubes, the tube /7 being adjusted by means of 
theeccentric #. Cis the forcing steam valve, 
and G 
stance large enough to clog the tubes from 
entering with the water. 

To operate this injector when lifting the 


a screen which prevents any 


water, the valve Cis closed by means of the 
handle Z, U is opened and steam turned on. 
When water appears l is closed, and Z is 
opened slowly, V being used as a regulator. 
After the first adjustment V does not require 
moving except for considerable changes of 
pressure. 

If water is delivered under a head of not 


less than two feet the injector may be started | 


when set above described, 


opening the water valvc, then when water 


as by simply 
runs full at overflow open steam valve slowly, 


regulating as required. 


sub- | 


yf 


It is claimed for this injector that it will 
| work through a very large range of press- 
ures without adjustment, that it is of few 
parts and easily understood, and is not liable 
to derangement. 

ES 

Machinery Hall at the New Orleans 
World’s Fair will be 2501500 feet. A rail- 
road track will run through the center and 
another along the rear of the building. The 
pumps exhibited will raise water to a large 


tank on the roof which in turn will supply a 
| cataract 40 feet high and 40 feet broad. 

+ ae 6 
Direct Railroad Connection with Mexico, 








Parties who wish to visit Mexico for busi- 
| ness or pleasure may travel by ‘rail to the 
| City of Mexico, the Mexican Central Railroad 
| being now open for through traffic. Mexico 
| moves slow, but nothing could do so much 
to accelerate the progress of its people as the 
opening of free communication with our 
enterprising citizens. 


As a natural sequel to 
the opening of the railroad connection, a 
great industrial exposition is proposed to be 
held in the City of Mexico. Anything of 
that kind which is calculated to show the 
natives what other people are doing, must 
have a beneficial influence in creating a desire 
to adopt better methods of doing work and 
improved tools to work with. The discon- 
| tent with their antiquated processes will raise 
}% demand for new agricultural and mining 
machinery. For years the United States will 
receive the greater part of the orders for sup- 
| plying the machinery that is going to place 
| Mexico’s social fabric on the level with that 
}of other civilized The 

Railroad was built with American 
/capital, and pushed forward by American 
| energy. Its plant is mostly of our make, and 
| its operation is controlled by leading men 
from our railroads. 


| 





nations. Mexican 


Central 
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| ** Throttle Valve Opening and Steam 

| Chest Pressure.” 

| As of interest in connection with a letter 
|from a correspondent on the above subject 
|(AmMERICAN Macninist, March a well- 
| known engincer informs us of an experiment 
irecently tried, which demonstrated that 
| steam enough would pass through a hole 14” 
| diameter to supply an engine doing more 
than 200 horse-power of work, the boiler 
pressure being 90 Ibs, and the engine work- 


99) 
we )s 


ing against 20 Ibs. back pressure. The ex- 
periment was made because it was claimed 
that the steam pipe was too small to supply 
the engine with steam, it being reduced from 
12’ to 8” for a few feet of its length. Such 
experiments are of interest if they do over- 
{turn considerable theory, which in several 


| instances we know of has led to the use of 





| throttle valves one size larger than the steam 
pipe, to prevent ‘‘ choking” the supply. As 

| the gentleman to whom we are indebted for 

|the above information suggests, there is a 

| difference between ‘‘ theorizing about a thing 
and trying it.” 





pe 
Progress of the Keely Motor. 


that all the 
| workmen engaged in the construction of the 
This 


includes the head mechanic, who has been 


The announcement is made 


_ : 
| Keely motor have been—discharged. 


on the job for seven years. 


We always feel 
|sympathy for men who lose employment, 


but we think those who received work on the 
| Keely motor for seven years were exceed- 
|ingly fortunate, and therefore we conclude 
that the enterprise has done good to some 
people. The reason given for the discharge 
|of the workmen in question was that the 
|} motor is finished, and all that is left to be 
done is the starting of it—an operation which 
This is said to be a 
delicate but not difficult operation, the great 
trouble being the first revolution. When 
that movement is achieved, we are assured 
the motor will be perfect. Although the 
great consummation of this scheme is re- 
ported to be just at hand, we still believe that 
the means of making that first turn is lacking. 
And we are afraid that the inventor will not 
be granted many more years to perfect the 
machine, for the stock shows an ominous 
downward tendency—a curious phenomenon 


is left to the inventor. 


at the time when the holders are proclaiming 
| that immediate success is assured, 
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will neither publish anything in 


EDITORIAL 

Goer” Positively we 
our reading columns for pay or in consideration of ad- 
vertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
tut our editorial 
no premiums to 


choose in our advertising columns, 
opinions are not for sale. We give 
secure either subscribers or advertisers. 

weer” Every correspondent, in order to insure 
tion, should give his full name and address, 
publication, but as a guarantee of good faith. 
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Small Machine Shops. 

The position of the small machine shop is 
by no means what many believed, a few years 
ago, it would be. Then it was very gener- 
ally argued that fhe extended use of special 
and costly machinery and tools would con- 
centrate business in a few large manufactur- 
ing establishments, which would, from the 
magnitude of their operations, be able to 
provide facilities for doing work cheaply, 
quite out of reach of the smaller shops. So 
far from these predictions being verified, the 
proportion of small to large shops is about 
the same now as ever, with no prospect of 
material change in this respect. When, in 
small shops, the mistake is not made—a very 
natural of trying to spread operations 
too much, the growing use of special tools is 
found to be of about as much benefit as in 
the larger ones. In many instances, owing 
to the thought that has been given to the 
subject by tool builders, the cost of machinery 
for special work has, within the past few 
years, been greatly reduced, placing it within 
the reach of those who could not otherwise 
afford to use it; and in other instances, large 
shops, having gone to the expense of pro- 
viding for the economical manufacture of 
special parts to supply their own wants, are 
willing to extend their business to supply 
those of others. In still other instances—and 
they are rapidly multiplying— parts and pieces 
that were made in every shop, are made and 
sold as articles of special manufacture, all of 
which the shop of limited capacity can and 
does take advantage of. 

By a of co-operation 
amongst owners of small shops— mutually 
another’s wants in specific 
the cost of tools for manufactur- 
ing advantageously might often be materially 
reduced, manufacturers 
might have substantially all the advantages 
of tools that neither could afford for his indi- 
vidual use. 


one 


greater degree 
supplying one 
directions 
small 


or several 


this there is 


a 


In such ways as 
undoubtedly room for doing 
more than has been done. 


great deal 


In small jobbing shops there is almost uni- 
versally tendency to much 
ground. Frequently, in some town, a half 
dozen such shops may be found, each doing 


a cover too 


the same class of work—that is, anything 
there done—and, as a result, not 
properly equipped for doing any single thing. 
By mutual understanding and a fair division, 
in which each should confine himself to cer- 
tain lines, it would be found that for a less 
expenditure they could all put themselves in 


condition to do better and cheaper work, all 


is to be 


make"more money and give better satisfac- 
tion through all 
these shops, about the same line of patterns 
will be found, 
deal of machinery will stand idle, because on 
the whole there is too much of (it 


to customers. Looking 


and in the busiest times a good 


, While, as 
it is divided, neither has enough. Reforma- 
tion in this respect would work a real benefit, 
and give the small shop better prospects of 
competing with more pretentious ones. 
—~- 

Increasing the Power of Public _Boards, 

There is a tendency among our people to 
magnify the value of public boards and in- 
vest them with omnipotent power. This is 
quite the opposite kind of sentiment to that 
which has been growing in Britain for years, 
where boards are regarded as good only for 
preventing the public from locating the re- 


sponsibilities for mistakes and mismanage- 
ment. Since the era of boards of railroad 


commissioners came in, the people of some 
States seem willing to depute powers to these 
boards which no State has ever 
its Chief, Magistrate. Many corporations 
and individuals among us are too little amen- 
able to law, 
missioners to be raised formally 
law. 


assigned to 


but it remains for railroad com- 
above the 
One of the latest movements to mag- 





nify the importance of these irresponsible | 


boards is a proposal to give the railroad com- 
missioners of Iowa power to license all rail- 
road conductors, and to prevent railroads 
from employing conductors who are not so 
the travel- 
ing public would reap benefit by having con 
of 


licensed. It is hard to see where 


ductors examined board, 


by 


a not one 





MACTIINIST 


whose members could run a train two miles, 
with safety. The railroad commissioners 
have valuable functions to perform in sup- 
plying information about railways and in 
enlightening the people as to needed legisla- 
tion, but they should’not be created autocrats 
of all matters pertaining to railroad‘business. 
aa 


Laws to Discourage Invention. 


Two bills have been quickly advanced 
in the House of Representatives, one 
of which reduces the period for which 
patents will be granted to five years; the 
other proposes virtually to permit the buyer 
of a patented article to assess the value of 
the patent. The members of the house were 
so much occupied with purely political busi- 
ness that they did not seem to know what 
the contents of these outrageous bills were. 
Most countries that have made _ leading 
progress in industrial pursuits have owed 
some part of their success to wise govern- 
ment co-operation and judicious legislation. 
This country has been a conspicuous excep- 
tion to this rule, for its industrial progress 
has proceeded solely from the ingenuity and 
unaided perseverance of its citizens whose 
efforts in many instances have been obstruct- 
ed by adverse legislation. One cannot 
study the growth of American manufactures 
without being struck with the apathy o1 
open hostility displayed by our legislatures 
towards the interests that have done somuch 
to enrich the nation. The national legisla- 
ture appears to be crowded at present with 
men hostile to the nation’s prosperity, or 


these two bills destroying the value of 
patent property would not have escaped 
earnest protest. The inventive genius of 
America has enabled our manufactures to 


be built up on their prosperous base, and the 
enactment of laws that tend to destroy the 
incentive to invention cannot fail to have a 
It an Outrage on the 
country that the men sent to Congress for 
the purpose of watching over the nation’s 
interest should be active in passing measures 
that will assuredly effect injury to the whole 
community. insidious assaults on 
our patent laws are promoted by unscrupu- 


disastrous effect. is 


These 


leas rascals who wish to obtain other 
people’s property without paying for it. 
——— = 


We direct the attention of master mechan- 
ics to the cuts of improved rod ends de- 
scribed by Mr. Hollister, on another page. 
We believe that rod straps made in that way 
have many advantages over the old style, 
and that any one who tries them will feel 
constrained to extend the practice. 

es Z 

The immense drain of the multitude of 
steam boilers that are in use on our coal re- 
sources pointed to a time not exceedingly re- 
mote, when all our coal would be exhausted 
and a universal want of steam would result. 
3cing interested in the prosperity of poster- 
ity, felt sad when reflections 
truded themselves upon our mind. Calcula- 
a mathematical member of 
this oflice have recently given us a crumb of 
comfort. There is a furnace company in 
New York City with a patent furnace, which 
they claim makes steam without expenditure 
That is, hardly any coal, which, to 
the minds of ardent stockholders, seems none 
atall. Inanother part of the country another 
genius claims that he can keep the steam in the 
cylinder ten per cent. higher than the boiler 
pressure, merely by a peculiar arrangement 
Our mathematician claims 
the furnace that makes 
steam without the expenditure of fuel due 
to the chemical process of combustion, with 


we these ob- 


tions made by 


of coal. 


of steam pipes. 


he can combine 


the pressure begotten from nothing to form 
& perpetual motion machine. He has not 


yet had an opportunity of examining the 





furnace, so his plans are not prepared, but 
he expects to be permitted to see it as soon 
as most of the capital stock of the company 
has been placed. When his combination is 
it will no doubt revolutionize the 
application of power by cheating old Nature. 
We shall not fail to advise our readers of the 
result, 


arranged, 


and we merely 
of 
ties interested in coal companies and other 


intimation what is going on, so that par 
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industries that will be ruined may have time 
to unload. 


<> 


A committee of the Railway Master Me- 
chanics’ Association have sent out a circular 
asking for information about wheel treads. 
They wish to obtain data of tlie experience 
of those who have used straight and coned 
treads, so that an intelligent comparison may 
be made as to which form gives greatest 
satisfaction in running and wear. 


Literary Notes. 


The Locomotive. Published by the Hartford 
Steam Boiler Inspection and Insurance Com- 
pany, Hartford, Conn. New series, Vol. 
IV., 1883. 

We are in receipt of a bound volume of 
this publication, embracing the numbers is- 
sued during the year 1883. It contains more 
than 200 pages of reading matter, of a kind 
that is particularly valuable to engineers and 
steam users. Although more particularly 
devoted to matters pertaining to boiler con- 
struction, setting, and use, boiler explosions, 
etc., there is much other matter in it that is 
of interest to the engineer as well as to the 
general reader. We do not know that the 
bound volumes can be obtained, but the 
numbers are sent free during the year to any 
one interested in the matters treated, and we 
xan in the best faith advise every one cen- 
nected with the management of steam boilers 
to read the numbers for this year. 


PIONS ans) 
Answers. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods. 

Every question, to insure 
variably be accompanied by the writer's name and 
address. If so requested, neither name, correct ini- 
tials, nor location will be published. 











any attention, must in- 


(140) W. K., Detroit, Mich., asks: Who 


was the inventor of the safety valve? A.—The in- 


vention is usually ascribed to Papin, nearly 200 
years ago. 
(141) A. N.L., Pittsburgh Pa., asks: If 


the pressure in a cylinder is 60 Ibs., will the pressure 
against the piston be the same at 4” as at 1” from 
the end? A.—Yes. 


(142) P. P., Yonkers, N. Y., asks: Can I 
cut 11% threads to the inch with a lead screw 4 to 
the inch and the following gears, viz. : 24, 36, 48, 60, 
66, 72, 78, 84, 90, 96, 102, 108, 120, 182% .A.—No. 

(148) G. E.8S., Wrentham, Mass., asks: 
How large a boat, and what size propeller will be 
suitable for an engine 344/’x5’’? A.—Length of boat, 
25 to 30 feet; beam 5'% to 6 feet; propeller, 26’ dia- 
meter; 34’ pitch. 

(144) J.B. F., 


two horses are 


Chicago, Il., asks: When 
attached to an evener, and one is 
constantly in advance of the other, which pulls the 





most of the load? A.—We cannot see that there 
will be any difference, practically. 
(145) J. G., San José, Cal., writes: Some 


time since I worked with a brass finisher, who made 


tools of brass which were tempered and used by 


him for turning brass, chasing threads, ete. Have 
you any idea how it was done? A.—No. 
(146) E.G., Cleveland, O., asks: In mak- 


ing a friction disk and face-wheel, what material 
should they be covered with? A.—We think if you 
cover the disk with leather, turned off true, making 
the disk and wheel of cast iron, they will work sat 
isfactorily. 


(147) L. L. J Col., writes: I 
wish to transmit power with wire rope 
The shaft from which the power is to be taken runs 
% revolutions per minute, and the shaft to which 
power is to be taken will be 12 feet above, at right 
angles to the first shaft, and will run 75 revolutions 
per minute, What size pulleys and rope shall I use ¢ 


Trinidad, 


25-horse 


A.—We cannot recommend the use of wire rope 
under these conditions. 
(148) A.S. E., New York, asks: 1. What 


is the rule for finding the gears for cutting screws 
ina compound-geared lathe? A. See * Screw Cut 
ting on the Engine Lathe,” by Frank H. Richards, 
in the AMERICAN MAcuHINist of August 13 and 20, 
and October 15, 1881. 2. What is the use of the ex- 


pansion valve on a marine engine, and where is it 





give this preliminary | 


placed? A.—The expansion valve 
purpose of cutting off steam, 


is used for the 
SO as to work it ex 
It is quite commonly placed on the back 
main valve. 


pansively 
of the 
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(149) J. O.H., St. Louis, Mo., asks: 
can I ream holes 5-16’’, 3¢’, and 7-16’’ diameter 
through gun-metal 2” to 4’ thick? The holes must 
be true and straight. I use a solid reamer, but the 
holes are largest at the end from which the reamer 
is started, and the reamer chatters. A.—It is not 
easy to ream a hole exactly straight with an ordi- 
nary fluted reamer. You can probably accomplish 
yur purpose by using a reamer with teeth for not 
more than oné-half inch from the end, and the body 
hf the reamer straight and ground to exact size. 
This Wilf also prévent chattering. 

(150) C. H.. Hudson, Mass., w 
two shafts; one a stiff one, upon Which is a 3 foot 
pulley, 8” face, which drives a 17-16’ shaft % feet 
long, upon which is a 15” pulley 10” face. The 


rites: 


How | 


I have | 


AM BHRICAN 


(156) P. Q. B., Waterville, N. Y., writes: 
}1. It often happens that lead pipe gets cut with 
water running in it at high velocity. How ean I 
join the broken parts when the pressure of water is 
on the pipe? A —We suppose you mean to join by 
soldering. We do not see how you can do it. 2 
Please give me a rule for striking out a circular 
elbow? A—This can only be given by the aid of a dia 
gram. You will find it in any book on sheet-metal 
working. 3. How can I bend eopper or brass tubes? 
A.—By filling them with melted rosin. 
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small shaft runs 400 revolutions per minute. I use | 
an 8” single belt. Can I lag up the 3-foot pulley 


with wrought iron and use a 10’ double belt, o1 
would it strain the small shaft too much? 


datiger of twisting off the shaft is concerned, but it 


will be a father heavy strain on the shaft, and will | 


tend to spring it; and heat the journals. By placing 


bearings near the pulley you cin probably make it | 


work satisfactorily. 


(151) A. G.. 
Is it proper to straighten shafting between the cen 
ters of a lathe, using a barand hammer? 


ing, it is not right. sifatting straightened in this 
way is only held straight by the tension of the iron 


on the surface at and near the hammer marks, and | 
there is a constant tendency for it to go crooked | 


again, Which it is certain to do should this outer 
surface wear off, #8 in a bearing. 2. Which of the 
two places aré best for learning the machinist trade, 
a manufacturing shop of a repair shop? 4.—There 
is no material difference. 


(152) K. & Y., Freeland, Pa., 
Will you give me the estimated horse-power of two 
common shell boilers (no tubes or flues) each 30” 
diameter 
being 80 lbs.’ A.—It is boiler-makers’ 
reckon 9 square 


asks: 1. 


custom to 
feet of heating surface in such 
boilers for a horse-power. The heating surface in 
the two boilers is 117.8 feet, and hence, on this basis, 
the horse-power is 117.8+9=18 2. What would be 
a proper size of stack for these boilers’ A.--The 
area of cross section of opening in stack may be 
2 square feet. 3. Will a No. 834 Hancock inspirator 
be proper for feeding these boilers’ A —It might be 
found large enough, but we should prefer 
larger. 


a size 


(153) C.E., Como, Col., writes: 1. 
recently set up a pair of 14’7x30’” 
ing, in a mine. They have no fly-wheel, but have 
heavy cranks and rods and no counter-balance, 
The cranks are not at right angles by 34’’.. In start 
ing, the engines are jerky. The valves cut off at 
about two-thirds stroke, and I gave them 5-64’ lead. 
The speed is from 20 to 100 revolutions. Can I 
change the lead so as to make them run smoother? 

—It is doubtful if you can accomplish much by 
changing the lead of valves. You may help matters 


engines for hoist 


slightly by reducing the lead, say, so that the valve | 


does not begin to open till the crank is on the cen- 
ter. Counter-balancing would help more than this. 
2. What lead should a pair of engines 9x12’ 
used for the same purpose and running at 200 re- 
volutions? A.—Not to exceed 1-32 


(154) W.H.C 
We are running a 200-horse power engine 
to get rid of the exhaust steam. 


have, 


., Jamestown, N.Y., writes: 
, and want 


A.—You | 
an safety make the change indicated, so far as any } 


West Belleville, Ill., asks: 1. | 


A.—There | 
may be circumstances where it is admissible to | 
straighten a shaft in this way, but, generally speak- 


and 15 feet long, the pressure of steam | 


I have | 
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about forty feet on a level and then twenty feet | 


down and into a creek, and then carry the pipe 
along horizontally twenty feet? The water will be 
from 3” to 2 feet over the pipe. Will it cause back 
Will it be any advantage to perforate 
A.—You can dispose of the exhaust as 

Perforate the pipe at the bottom and 
sides with iy’ The only thing you will need 
to fear is drawing water into the cylinder when 
shutting down. There will not be much danger of 
this if the height is twenty feet, and not any with 
the cylinder cocks open to the atmosphere. There 
will be about one lb. additional back pressure for 
every two feet the pipe is under the water. 


pressure ? 
the pipe? 
you suggest 
he »les 


(155) E. W. B., 
We have an engine 10’’x20 
tions, using steam at 60 Ibs 


Texas, writes: 1. 
‘, running at 105 revolu 
pressure. The valve 
has 54” lap, and by means of a rock-arm the travel 
of the valve can be varied between 28¢’’ and 384 

How can I set the valve so as to cut-off at 44 stroke ¥ 
A.—Make the , lead 1-32’, and 
the average cut-off will be substantially at 34 stroke ; 
that is, it will cut-off a little earlier than at that 
point on one end and a little later on the other. 2 
We are about to reset our 


Paris, 


travel of valve 25¢’ 


boiler, which is now set 
as per sketch. Can you suggest any better way? 
We burn wood and what shavings we have. A. 

The sketch shows a two-flue boiler, 40’ diameter 
and 24 feet long. The grates are 14” below the 
boiler, and the bridge-wall slopes up to within 3 / of 
boiler, and continues, apparently, for four or five 
feet. Back of the bridge-wall, the distance 
the boiler is 12’, sloping down to a distance of 18 
at the back end, A.--We should put the grate not 
less than 307 below the 
bridge-wall from the 


up to 


shell, then slope up the 
end of the grates, leaving 6 


space between the bridge-wall and. shell The 
bridge-wall need not be more than 15” on the top 
Just back of the bridge wall let the distance below | 


shell of boiler be 16”, and slope up to 10” at the 


back end. 


EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
| enlarge .d edition, with over 50 illustrations. Price $2 
Published by John Wiley & Sons, 15 Astor place, 
New York. 


Useful Information for Steam Users—A_ 100-page 
pamphlet, compiled from the best authorities, on 
the care and management of the steam engine and 
boiler, with hints and rules for engineers and fire 
men. Engineers everywhere should have this 
work. Send 25 cents in P. O. stamps for a copy 
The J. N. Mills Publishing Co., 45 Broadway, N.Y. 
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Ses We) 
Mss 
Scally & Co., 
| for foundry 


Louisville, will erect a 86,060 building 


Extensive machine shops are to be erected in 
Waycross, Ga 
The Kentucky Woolen Company, Louisville, Ky., 
will build a brick mill. 
A.C. Stickney & Co., Oxana, Ala., are to build a 
foundry and machine shop. 
T. L. Sewell, of Macon, Ga., 
ing a foundry in Brunswick, Ga. 
Henny & White, 


planing, door and sash mill 


contemplates start 


McKinney, Tex., are erecting a 


Dennison, Texas, wants a lurge machine shop. It 


has about ten thousand population. 


J.T. Finger will erect machine shop and agricul 
tural implement factory at Newton, N.C, 


EF. J. Chapman, Salem, Va., is trying to raise capi 


tal to build a blast furnace it that place 





Malleable 


begin the manufacture of malleable hollow wart 


rhe St. Louis Iron Company will soon 


i 


| will ereet a factory. 
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John O’Brien & Co., boiler manufacturers, St 
Louis, Mo., are building a 30x100 feet addition to 
their shop. 

Hewes [36 Prevost street, Brooklyn, N. Y.., 
t20x60 feet, and an engine-room 


John C 


Wx26 feet. 


Denis McGrath is removing his boiler works from | 
St. Louis to Texarkana, Ark., 


and will be ready for 
work at the new place A | 


pril Ist. 
York and Washington | 
Brooklyn, N.Y., are to erect a six-story 
brick factory at a cost of $24,000. } 


Ketcham & McDougal, 
streets, 


Henry A. Dingee, #28 East 61st street, New York, 
will erect a six-story brick factory, at 468 and 470 
Cherry street, to cost about $20,000 


The Union Flouring Mill, McKinney, Tex., is being 
converted into a cotton-seed oil mill, which is to be 
one of the largest capacity in the State 


The machinery of the Cincinnati Wire-Nail Com 


pany has been sold to Indianapolis capitalists, who | 


will engage in the manufacture of wire-nails in that 
city. 

Sufficient funds have been pledged to secure the 
erection of a shoe factory in Concord, N. H., early 
next season, that will give employment to four 
hundred hands. 

$125,000 has been raised for a cotton mill in Knox 
ville, Tenn., a site purchased, and building will be 
commenced very soon. <A large 
same city is also probable. 


woolen mill in 


Z. T. Harris, who was about to start a foundry 
and machine shop at Ocala, Fla., has purchased an 
interest in the machine shops at Gainsville, and the 
project at Ocala has been abandoned 


The L. Thayer 
been formed in Worcester, Mass., with a capital of | 
$10,000, for the manufacture of cotton, woolen, and | 
silk fabrics. L.D. Thayer is president and treasurer. 

The Washington Iron Works, Sherman, Texas. 
write us: We see in your paper, No. 12, that the 
* Sherman Iron Works” 
to $20,000, 


Works. 


had increased their capital 
It should have been, Washington Lron 


The Cragdale Cotton and Woolen Manufacturing 
Company of Talladega, Ala., has been ine ea ited 
Capital William Taylor, R. HL. Isbell, 
J.H Wood, W. G. Sears, ae W.H 


Skaggs are the incorporators. 


$100,000 Dr 


Johnson, J. P. 


As showing that the steam engine trade is in fairly 
good condition, we were shown recently by Mr 
Craig, of the Craig Lubricator Company, Lawrence, 
Mass., orders taken in one day for 102 of their eylin- 
der lubricators 

The Revolution Tool Company will soon be estab 
lished at Woonsocket, R. L., to manufacture Porter 
adjustable wrenches, and other tools. D R. Porter. 
of Boston, is president, and J. W. Cass, of Woon 
socket, treasurer and general manager 


The Parker & Young Manufacturing Company, of 
Lisbon, Vt., has been organized wlth a capital of 
$20,000, for the manufacture of piano sounding 
boards, packing boxes, chair stock, bobbins, and 
the general manufacture and sale of lumber. 


D. L, Wileox, of Pawtucket, 
the presidency of the R. 


R. L., has resigned 
Bliss Manufacturing Com 
pany of that city, and organized a stock company 
with a capital of $25,000, with a toy and wood-work 


factory at Milford , N. HL, and an office in Boston 


The directors of the new Co-operative Stove Com 
pany, recently incorporated in Buffalo, N. Y.. are 
John H. Ludwig, Edward Keener, Augustus Voss, 
William H. Beyer, Jacob Shoemaker, Gerald O’Brien, 
Frank M. William H 
Hoffman. 


Geise, Jaynes, and Samuel 


The Boston Bulletin says: It is rumored that 
several North Adams, Mass., capitalists contem 
plate starting a new manufacturing business there, 
with $100,000° capital. very quiet about 
their plans, but have already taken the preliminary 
steps for a charter 


They are 


The Art Metal Company, Wallingford, Conn., has 
been incorporated with $50,000 capital. All the offi 
cers and stockholders are skilled workmen, and no 
stockholder can vote on more than $10,000 of stock 
4 New York firm has agreed to take all the goods 
they can make for ten years. 

The Bramhall & Fuller Tool Manufacturing Com 


pany, Westport, Conn., 
fitting up the 


will soon begin the work of 
brick factory on the west bank 
of the Saugatuck river 


large 
, Which has been unoceupied 
They have a ten-years’ lease of 
the building, with the privilege of buying 


since it was built. 


The Time Telegraph Temple-Court 
Building, New York ¢ ity, expect to occupy for their 
factory two floors of a large 


Company, 


building, just com 


| pleted in Brooklyn, on Pearl street, near Prospect. 


| Works are as follows: 


The company will put in machinery for the manu 
facture of every kind of electric clock devices 


The officers of the new Lewisburg 
William H. Croft, president, 
address, Milton, Pa.; E. Milo Purdy, 
Northumberland, Pa.; Col 
present address, 


(Pa.) Nail 


present 
tary, present address, 
T. B. Purdy, tr 
Pa. The mill will be 


secre 
easurer, Sunbury, 
built as soon as possible. 


The stockholders of the 
lool Company have effected an organization with 
the following officers: President, John Hemphill; | 

John R. Tate 
manager of 
Warren W 
Michael Cunningham 


Paris (I1l.) Co-operative 


vice-president and treasurer, 
tary, John ‘T 
Directors, 


: secre 


Uselton works, Louis 
Barrord 


Grim, William S 
William Covenay, | 


and Robert Zimmerman, 


Manufacturing Company has | 


| of Greensboro, N, ¢ 
| Concord ; 


| 
| 
| 
| 
| 


organized, 


also build cotton-seed oil mill 





| port (Ind.) Eleetric Light Company 
Water 


The Durham Cotton Mill, of Durham, N. C., has 
with capital stock $150,000, of which 
$90,000 is already paid in. President, Jas. A. Odell 
: vice-president, J. M. Odell, of 
secretary and treasurer. W. H. Brandon 
Work on building to be commenced at once. Will 


Baltimore Manufac 


| turers’ Record 


The Great Western Stove 
Kan., 


Works, Leavenworth, 
will put up an additional foundry of brick 
75x135, with mounting shop attached, 75x75, and 
brick building for new engine, boile 
30x30. They will put in a new engine, 
drill lathes, grinders, etc., 

manufacturing shop. The 


r, and blower, 
boiler, blower, 
emery to supply new 
capacity of works now 


is 30,000 stoves per annum. 


Ground is being broken for a four-story and base 
ment factory, 36x218 feet, for Knisely & Miller, Chi 
cago. A wing, 75x40 feet, will also be added to 
their works. The company are placing 
several thousand dolars’ worth of new machinery 
in their works, included among which are a 150 
horse power engine and a battery of two boilers. 
above mentioned are expected 
completed about the 20th of May. Industrial 


present 


The improvements 
to be 
World. 


Frick & Co, 


of ** Eclipse” 


of Waynesboro’, Pa., manufacturers 
traction, portable and stationary en 
gines, boilers, threshing machines, cotton gins, saw 
mills, and horse powers, besides establishing seven 
branch houses, throughout the country, have found 
it necessary to run a branch factory. This has been 
accomplished by contracting with Thomas Camp to 
operate the Pioneer Machine Works, at Covington, 
Ga. The company have their own manager, and 
the business is controlled by him 


The Galveston, Harrisburg, and San Antonio Rail 
road Company intend building large repair shops at 
Houston, Texas. Fhe shops will have facilities for 
doing the work needed for all the Southeastern 
divisio n of the Central Pacitie (to which that road 
belongs). They will cover an area of 1,800 by 1,200 
feet at first. About seven hundred men will find 
employment in the works. The work of construe 
tion will occupy nearly a year, and it is expected 
that a beginning will be made directly, 


The Laclede ¢ 
pressed with orders as to necessitate the enlarge 
ment of their works. The 


‘ar Manufacturing Company are so 


new paint-shop, for the 
erection of which bids are now being received, will 
be 60x130 feet, two stories high, and the additional 
blacksmith-shop 5&x100 feet. The latter will con- 
tain two steam hammers, six forges, and one fur- 
nace. The enlarged works will give employment 
to over 100 men, and will turn out a car a day, 
the intention being to increase the capacity of the 
works to two cars a day before improvements are 
dropped.— Age of Steel 


A new $3,000,000 Company has been formed at 
Birmingham, Ala., by the consolidation of the Pratt 
Coal and Tron Company, Aliee Furnace Company, 
and the Linn Tron Company. About 100,000 acres 
of coal and iron land, two blast furnaces, and a 
large number of coke ovens constitute the property 
to be managed and developed It is proposed to 
build at least two more blast furnaces. The officers 
are: E. Ensley, president ; J.C. Neely, vice-president: 
J. H. Smith, ». Radcliffe, 
W.L. Gude, 


secretary ; T. 1] treasurer ; 


superintendent 
Betts Machine Company, of Wilmington. Del., 1 

port an improvement in the machine tool business 
since the first of the year. They have lately taken 
an order from the Harlan & Hollingsworth Com 
pany, iron steamship builders, of Wilmington, for a 
large boring and turning mill. This machine, when 
completed, will be the largest tool of its kind in the 
State, and will be capable of 
heaviest class of work 


dealing with the 
It willswing 14 feet diame 
ter and 10 feet high under the toolholders: made 
very heavy, and of great power. It will weigh 
100,000 Ibs., and be in running order by July Ist 


McMurray & Stoughton, Hartford, 
us: As we are the present makers of the 
Wrought Rim Pulleys, the 
which records the } 
ley while 


Conn., write 
Medart 
paragraph in your last 
reaking of a Medart pul 
running in the Saunders Cotton Mills, 
might do us injury, by leading manufacturers to 
doubt the durability of our work, if it were not ex 
plained that this pulley was made by our prede 
cessors, the 


Isslie, 


Hartford Engineering Company, at a 
time when its proper manufacture was not under 
stood, and that its weakness was the effeet of poor 
workmanship purely, and not of design. We have 
ourselves made and sold over twelve thousand pul 
leys, of all sizes, from 12” to 114” diameter, and not 
one has shown a sign of weakness, or in any way 
failed to give absolute satisfaction . 

The Portage Straw Board Company, Circleville, 
O., Which is erecting a mammoth board mill, was 
delayed some last winter by reason of bad weather. 
The machinery is now beginning to arrive 
eight car loads from Beloit, Wis.. 
cehinery alone 


. Twenty 
were paper ma- 
The engines come from Milwaukee: 
engines from KE. W, Fulton, N. ¥ 

rotary globe bleachers (eleven in number, fourteen 
feet diameter) from J. C. McNeil, Akron, O. + boilers 
from the Babcock & Wilcox Company, of New York. 


beater Ross, 


Dean Brothers Steam Pump Works, of Indiana- 
polis, have recently received orders for theimInde 
pendent Air-pump and Condenser from the Logans 


; Clinton (lowa) 
Works; Yaeger Mill’ Company, Kane, Il. 


ind Brush Electric Light Company, 


Indianapolis 
vetting out patterns for 
"line of duplex pumps 


Dean Brothers are au new 
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Machinist’s Supplies and Iron. 





New York, March 20, 1884. 
There has been a slight upward tendency in the 
market during the week 


fron —American pig preserves a steady tone. One 


additional furnace is reported in blast since last 
week. No.1 XFoundry, $20.50 to $21; No. 2 X $19 
to $20; Grey Forge $16.50 to $17.50. 


Seotch pig—Coltness, $21.50 and $22 to $22.50 from 


yard ; Gle sngarnock, $21 to arrive, $22.50 yard ; Gart- 
sherrie » $21 to $22; Summerlee , Fe 21,50, to arrive, $22 
yard. 


market since last re 
and other brands are 


Copper—No change in the 
port. For ingot Lake, 14%c., 
quoted from 14e. to 144e. 


Lead—Common pig has ruled quiet and steady. 


Sales have been made at 4¢c. 
Tin—The market has ruled steady, though not 
active. Prices lower than those quoted last week. 


AMBHRICAN 


HILL, CLARKE & G0. 


386 OLIVER STREET, 
Boston, Mass. 
BRANCH OFFICE, 800 N. 2nd STREET, 
St. Louis Mo. 


Have just issued new 


CATALOGU E 


LIGHT MACHINERY & SMALL TOOLS. 


Sent free to Manufacturers and Dealers on 














Banca, 19l4c.; Straits and Malacca, 18¢c. to 18144 ¢ receipt of their business card. 
at, al, ao — ili ea ‘ei 
* WAN TED* 


** Situation and Help’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


Experienced mechanical imiiitciaine wants en- 
gagement. Address E, Box 8, Am. MACHINIST. 


Experienced mechanical engineer, theoretical and 
practical, will shortly be open for engagement 
Address *‘ Pa.,”’ Box 4, care Am. MACHINIST Office. 

A tool-maker, experienced in all tools required 
for lamp, button, and other brass goods, wishes a 
situation. Address W. M., Box 753, Waterbury, Ct. 

Pattern-maker, of more than 20 years’ experience, 
on all kinds of work, desires situation. Used to 
managing men. Address Box 3, AM. MACHINIST. 

Situation wanted, as foreman of a boiler shop 
Have had 20 years’ experience as foreman, and am 
conversant with marine stationary and locomotiye 
work. Address George Marshall, care AMERICAN 
MACHINIST. 

A young man, aged 26, practical steam-heating 
engineer, wants to form partnership with a young 
man of means, in growing Western city. Satisfac- 
tory references given and required. ‘‘ Steam,” 
Am. MACHINIST, 

Wanted—A good moulder, with a small amount 
of money, to operate on his own account or on 
shares with the owners. A new foundry being very 
nearly campleted, and that can command a large 
trade. For full particulars, address Box 338, Dallas, 
Texas. 

Wanted—A position as foundry foreman, hy a 
practical moulder, in iron or brass. Has charge of 
thirty men in engine and jobbing foundry. Will go 
anywhere South or West. Good reasons given for 
changing, and reference as to management, econ 
omical melting and industry. ‘Foundry Econ- 
omy,” care Am. MACHINIST. 


care 


Wanted—A man capable of superintending con- 
struction of portable and stationary engines and 
boilers Must be a good draughtsman and capable 
of estimating on work; thoroughly competent, and 
of sober habits. To such a man, will give a perma- 
nent situation. Address, giving references, ** Super- 
intendent,” care Am. MACHINIST. 





Wanted—A second-hand 60 or 70 Ibs. Bradley Ham 
mer. Address, giving full particulars as to its con- 
dition and price, *‘ Hammer,’? Am. MACHINIST. 

Wanted—A good second-hand iron planer, to 
plane 62 inches wide, 10 feet long; height imma 
terial. Address ‘*‘ Planer,” office of the Am. Ma 
CHINIST. 





FOR 
AND 


SALE, ONE 9 FOOT BORING 
TURNING MUELL, with two heads, 
built by Niles Works, Cincinnati, Ohio. In very 
good working condition. Wi be sold at a low 
figure. We have contracted with the Niles Tool 
Works for a mill to swing 20 feet, and therefore 
offer the small tool for want of room. Address, 
COLUMBUS MACHINE CoO., 

COLUMBUS, OHIO 


WOOD WORKING MACHINERY 


FOR 
Planing Mills, Pattern 
Shops, Furniture and 
Chair Factories, Car 
and Agricultural 











, Buggy Shops,and Gen 
eral Wood Workers. 
Manufactured By 


CORDESMAN 
& EGAN C0., 


Nos. 201 to 221 West 
Front St., Cincinnati 
Ohio, U. S. A. 


NOTES IN 
MECHANICAL ENGINEERING. 


Compiled principally for Students, but also of great 
value to al! Mechanical Enginecrs. Dy HENRY ADAMS. 
93 pages, 12mo, $1. Descriptive Catalogue (100 pages) free 


rh. & F. N. SPON, 35 Murray St., N.Y. 











Bradley s Cushioned H ammer 


Stands to-day WITHOUT AN EQUAL. 
OVER 800 IN USE. 
BRADLEY & CO., Syracuse, N. Y. 
ESTABLISHED IN 1832. 








COOKE & a a DEALERS 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 
position Valves and 
Seats, Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 

Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper. 








CULMINATION OF THE SERIES! 
2312THe 


CINCINNATI - 


INDUSTRIAL 























Opens Sept. 3rd 


-Closes Oct. 4th. 


A WONDERFUL DISPLAY OF 


Manufactures-Arts-Inventions-Products 
COMPETITION OF THE WORLD. 
Admission 26 Cents. 


Exhibitors from every State in the Union 
and Foreign Countries 

No charge for space or steam power. 
Special arrangements made for transpor- 
tation of exhibits and visitors. For full 


particulars, J. F. WALTON, Sec’y. 


address, 








KNOWLES PATENT 


THE STANDARD I 
THE BEST MADE PUMP! THE BEST PUMP MADE | 


Estimates furnished on application for Pumping 
Machinery of uny capacity, and to work against any 


pressure. 


specialty. 





STEAM PUMPS. 


Air Pumps and Condensers for Steam Engines a 
Will save from 20 to 30 per cent. fuel. 
SEND FOR ILLUSTRAT 


Address s KNOWLES STEAM PUMP WORKS 


TED CATALOGUE. 


98 Liberty St., New York, and 44 Washington St., Boston, Mass, 


[ APRIL 1884 


M. ACHINIST 








) The Deane Steam Pump Co., 


EXOL YORE, MASS. 


7th St. [226 & 228 Lake St.|620 & 622 
HILA. CHICAGO. j 


N. Main St. 


92 & 94 Liberty St. |54 ee On| 's 49 Pe , 
} BOST ST. LOUIS. 


NEW YORK. 
MANUFACTURE 


STEAM PUMPING MACHINERY 


FOR EVERY POSSIBLE DUTY. 


Independent Condensing Apparatus 
A SPECIALTY. 






Send for New Tllustrated Catalogue. 





UNION STONE CSR aS, Boston, Mass, 


Emery, Quartz, Manufacturers of the 
Corundum, Union Emery Wheel 
Wooden Polishing Emery Wheel 


Pe cg ® Machinery & Tools 
| _Automatic Enife a Specialty. 
| Srinding Machines, cei? anh 


7" Polishers’ Supplies. 


AMERON STEAM PUMP 


Is the Standard of Excellence 


AT HOME AND ABROAD. 
THE A. 8S. CAMERON 


\ Steam Pump Works, 
Foot of East 23d St., New York, 








Catalogue on anplication. 











A. EDW. BARTHEL, 


ENCINEER, 
111 LIBERTY STREET, NEW YORK. P. 0. BOX 2837. 


SOLE MANUFACTURER OF 


REISERT, STAUFFER AND BARTHEL 


D variate ald Solidified Oil 


The most economical, perfect, ractical, simplest, 
cheapest, and_ elegantly finished Lubricators ever 
put on the market. One million sold within a couple 
of years. The Barthel Solidified Oil or Lubricating € ompounda is 
used with the Lubricators exclusively. Whoever has once tried this Lubricant 
will never again use oil or any other Lubricating ¢ ompounds, Send for Illustrated 
Catalogue. 


The Star Tool Go. 
aclinisls [00 


Providence, R.I 






THE 











Factory: 


Offices: 
BOSTON, MASS., 
220 FRANKLIN STREET, 
CHICAGO, ILL., 
228 LAKE STREET. 








DRILLING MACHINE.2& 





THE NEW 4 
sce Gas Emoing __ TESTING MACHINERY FOR SALE. 
PATENT WE HAV E IN STOCK FOR SALE. 
ATEN ee a a 3 50000 Ib. Testing g Mac ‘hine s. 
| Best motor for small powers 1% to 1 actual horse 2 Wire 
| power. Send for prices. SomBarT Gas ENGinr Co 1 Cloth 
Hartford, Conn. New York Office, 215 Centre St. 1 Paper 


2 Transverse adi Testers 
4 Cement Testers. 
2 Steam Power Straw and Hay Rope 


RIEHLE BROTHERS, 


4th Street, above Cheat nut, Phila. 
> Liberty Street, 





Designing & Working!DrawingS Twisters 
FOR SPECIAL MACHINES, 
Le G. SCHRAMM, Mechanical Engineer, 


N. 2d Street, Camden, N..J. New York. 


=BETTS MACHINE CoO., 


WILMINCTON, DEL., 


MAKERS OF 


ADJUSTABLE REAMER 
































ANY Si 


SIZE MAINTAINED BY BLADE ADJUSTMENT. 


First cost 


ize From 


1s inch to 215 inches. 


In use by many of the large Railroad and Machine Shops, rather 


more, but will outlast the solid Reamer, 


SEND FOR CIRCULAR. 
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5, 


NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES 


** Nicholson File Co's’ Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 
**Racer’’ Horse Rasps, Handled Rifllers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R. I., U.S. A. 


Manufactory and Offices at 





TE! 


1 


STIMONIAL ON THE MERITS OF THE 


Fae TABOR INDICATOR 


~ 







ARMINGTON & SIMS ENGINE CO., 











Dye PROVIDENCE, R. I., Doc. 2th, 1883. 
Sh, Tue Asncrort MFG. Co., 
* 111 Liberty Street, New York. 
Gentlemen :—Your letter received. Our experience with 


the Tabor Indicator has been satisfactory. We ordered one 
of your first Indicators to test our 12x 12 engine, running 350 
revolutions per minute. This was the first engine we built 
for Mr. Edison, and was sent to the Paris Electrical Exhibi- 
tion with his large dynamo. We used every Indicator at- 
tainable at that time, but all save yours failed to do the 
engine full justice. To the exact and excellent testing of 
the Tabor, therefore, is our commercial success in a Measure 
due. We have built 135 engines for Mr. Edison, nearly all of 
which have been tested by your indicator. We now have 
three Tabor Indicators, and you have our order for one pair 
to be sent to England.—Yours truly, 
and Special. 


MILLING MACHINES. e.c.ibe ssa 


THE “MONITOR.” FRIEDMANN’S 
Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers, Lubricators, &¢,, 
NATHAN MFG. Co. 








Universal, Manufacturing 





Patentees & Manufacturers, 


ii a: 
ANEW LIFTING & NON-LIPIING INJECTOR, 97 anc 94 Eiberty Street, 


NEW YORK. , 
BEST BOILER FEEDERS IN THE 


WORLD. Send for Illustrate d Catalogue. 


Sizes made 
from % to 34 inches, 
advancing by sixteenths, 








Superior to any shafting in market for the following reasons, viz. : 
i1st.—It is perfectly straight and round. 
2d. —It can be rolled accurately to any desired gauge. 


3d. oh. has the beautiful blue finish of Russia Sheet Iron, rendering it 
less liable to rust or tarnish than shafting of the ordinary finish. 
with references and other 


HOT 4th.—It will NOT SPRING or WARP IN KEY SEATING like 
information 


most of the other manufactured shafting sold in themar 
urnished on application to 


ket, and as a consequence, is admirably adapted for 
AKRON IR0N €o., POLISHED 


LINE AND COUNTER SHAFTING. 
AKRON, O. 


Sole Manufacturers, 


6th.—It is made of lait 
Or E. P. BULLARD, 14 Dey St., New York, 
General Eastern Agent. 


SHAFTING, 
M. T, Davidson Improved Steam Pump, 


MANUFACTURED 


Price lists, 


5th.—The surface is composed of 

MAGNETIC OXIDE OF IRON, 

sonenion a supe rior journal 
earing surface 













BY 


DAVIDSON STEAM PUMP CO. 


Warranted the 
BEST PUMP made 
for all situations. 





MACHINIST 


SHAPING. MAGHINES 


For Hand and Power, 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Work to 
their Capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass. 









P. BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


W. F. HAPGOOD, 


Attorney at Law, 
SOLICITOR OF U. 8. AND FOREIGN PATENTS. 
154 NASSAU ST., NEW YORK, 
(N. Y. Tribune Building.) 


Every description of Patent business attended to. 
juestions cheerfully answered. 


WAR REN'S INDUSTRIAL AND 


ENCINEERING DRAWING 
For Architects, 


Engineers, Machinists, 
Mechanics, &c., &e. 
ELEMENTARY & ADVANCED INSTRUCTION. 

10 Volumes—Sold separately. 





All 





Send for full descriptive circular, 


John Wiley & Sons, 15 Astor Place, N. Y. 


Cc. W. LE COUNT 


_ 
—_ 


South Norwalk, 


x] 
8 
B 
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WORN 


S8ESTOS 


senna ROPE PACKING, 
ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS, 
ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


H. W. JOHNS MFG C0., 


87 MAIDEN LANE, NEW YORK, 
Sole Manufacturers of H. W. Johns’ Genuine 
ASBESTOS LIQUID PAINTS, ROOF 
PAINTS, ROOFING, STEAM PIPE AND 
BOILER COVERINGS, FIREPROOF 

COATINGS, CEMENTS. ETC. 


Descriptive price lists and samples free. 














STEAM PUMPS FOR EVERY DUTY, 


Best 
Boiler Feed & 
PUMPS 
inthe 


World. 





Acme. Bucket Plunger. 


VALLEY MACHINE CO., 


Easthampton. Mass. 








The Economic Patent Boiler Feed Pump 


Manufactured by 1. B. DAVIS & SON, Hartford, Conn. 





The only double-acting geared pump, geared five 
toone. Allits parts are arranged for durs ibility. 
It is made of the best material and in the most 
workmanlike manner. Economical in its operation. 
Interchangeable in allits parts. Duplicates of all 
the parts always keptin stock. 


BENJAMIN F. KELLEY, Aga, 


No. 91 Liberty St.. New York 





OFFICE AND WORKS: 


Philadelphia Agent: 


KELLY, 






DANIEL 51 North Seventh Street. 


WM. B. BEMENT & SON, 


PHILADELPHIA, PA., 


MANUFACTURERS OF 


Metal Working Machine Tools 


of all descriptions and a 
great number of sizes, in- 
cludiag 


STEAM HAMMERS, 


Steam and Hydranlie 
Riveters, Cranes, 











Punches and Shears, 
Bending Rolls, 


Plate Planers, &e, 














The Baragwanath Steam Jacket 
Feed Water Heater & Purifier, 


Manufactured by the 


Pacile Daler Works, 


CHICACO, ILL. 


Best Feed Water Heater | 


IN THE WORLD. 


Delivers Feed Water several 
degrees above Boiling Point. 


Reduces Back Pressure on Fngine 


Prevents and Removes Scale 
and incrustation from Boilers. 


SAVES FUEL. 
Increases the Steaming Capacity of 
Boilers, and saves Boiler Repairs, 
NEW YORK OFFICE: 

111 LIBERTY STREET, Room 4, 
PHILADELPHIA AGENTS, 

, Kensington Engine Works, Lim. 

Cor. Beach and Vienna Sts 





PECIA:b [OOM 
o/? all purposes 


PEDRICK® AYERS 


*~™ 


ee i: ars 








“The any Fer Perfect” 
BUFFALG 
PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 

THE BEST 


Portable Forge 
MADE. @ 

Buflalo Forge (6., 

Buffalo, N. ¥ 



















ELEVATORS. 


Send for Catalogue to 


Zo Cohoes Iron Foundry & Machine Co. 


COHOES, N. Y. 


WORTHINGTON 
INDEPENDENT 
GONDENGER, 


an ’ «i 
and Inexpensive. 








New, Efficient, , Safe 


HENRY R. WORTHINGTON, 


New York, Boston, Chicago, 
. Louis, SanFrancisco. 


published 


Circular just 

















AMERICAN 


THE HANCOCK INSPIRATOR 








AND ALL CLASSES OF BOILERS. 
Over 45,000 in Use. 


Adopted by the Largest Mills and Manutfactories, 











Send for Circulars to 


THE HANCOCK INSPIRATOR CO 


STREET, BOSTON: 


& GOHHRING, 


KORTING DOUBLE TUBE 
(oz INJECTOR, 


THE LEADING BOILER FEEDER. 


2 OPERATED BY ONE HANDLE. 

meee §8=©6Wil! Lift Hot Water through Hot Sucticn Pips. Work under all conditions. 
OFFICES AND WAREROOMS: 

12th and Thompson Streets, Philadelphia. | A. ALLER, 109 Liberty St., 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. .R.LOMBARD & CO., 1026 Fenwick St., Augusta,Ga, 

POND ENGINEERING CO., 709 Market St.,St. Louis. | GEORGE A. SMITH, 1419 Main St., Richmond, Va. 

C. E. KENNEDY, 438 Blake St., Denver, Col. | H.P. GREGORY & CO., 2 California St., San Frane’o. 


TOOLS, MARE POWER, OR HAND ELANER, 


PLANES 27 in. long; 12 in. wide; Sin. high, 
Machinists, Engineers, Model Makers 
and all classes of Mechanics can find TOOLS to suit them at 
184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 
A. J. WILKINSON & CO. 
CATALOGUES FREE. 
QW AA’ EE ee 
CITIES, TOWNS AND MANUFACTORIES 
SUPPLIED BY GREEN AND SHAW 
Patent Tube and Gang Well System, 
WM. D. ANDREWS & BRO., 233 Bway, N.Y. 
Infringers of above Patents will be prosecut. 
CRANK PLANERS. 
Superior Design and Workmanship, Extra Hoavy (1600 1b.) 
DOWN, ANGULAR & CROSS-FEED, } 
TO PLANE 12x16x15. | 


R. A. BELDEN & CO., DANBURY, CT. 


CLEM & MORSE 


CLEATOR 


Hydraulic, Steam, Belt, 
and Hand Power, 


With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c, 


ALBRO-HINDLEY 
SCREW CEARINGC. 


41] & 413 CHERRY ST., Phila. 
* Branch Office, 108 Liberty st. N. Y. 


” ACHINERY 
For Reducing and Pointing Wire, 


Especiaay adapted to pointing wire rods and 
wire for drawing. 
For machines or information, address the 
manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 








34 BEACH 


SCHUTTIE 





Manutacturers, 








SEND FOR 


CIRCULAR. Guaranteed to 


New York. 













LATHES, 
PLANERS, 
DRILLS, 
SLOTTERS, 

' Ete, 

NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


9» SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 

Scrolls, Saw Attachments, Chuc ks, 

Mandrels, Twist Drills, Dogs, Calipers. 

4 Send for catalogue of outfits for am- 
¢ ateurs or artisans. Address, 


H. L.SHEPARD & CO., 
we 341 & 343 WEST FRONT STREET 
CINCINNATL, OHLO. 


7 SHORTHAND WRITING 

ae, thoroughly taught by mail, or person 
ally. Good tompetent ah procured ALI 

PUPILS whe tent 

’ Stenographers me nout 


fo 
Ww. ‘G. ‘CHAF FEE. “somone. WN. . A 


A BOLT HEAD 


—-AND— 


NUT MILLER, 


Of Original Design, for $150. 


SEND FOR CIRCULAR. 


Dwight Slate, 


HARTFORD, 


READY FOR IMMEDIATE DELIVERY AT 
= REDUCED PRICES — 


























oo 






aligraphs % LD 
charge 











CONN, 





The Standard for Stationary, Marine, Locomotive | 
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MACHINIST 


| cage THO Harrison Safety Boiler 







For All Steam Purposes, 


ye “—=THE BEST. 


im Unequaled for SAFETY, DURABILITY, and the ECONOMICAL 
bo GENERATION OF DRY STEAM, 
Address, 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNC., PHILA., PA, 
: tI Or GRAYDON & DE NTON MANUI"G CO., Gen, Agents 


FRICTION AN 





CLUTCH “PULLEYS 
D CUT-OFF COUPLINGS. 





JAS. HUNTER & SON,-North Adams, Mass. 





24 & 26 West St., Cleveland, 0 
101 Chambers St., New York 
* Mail B’ld’g Toronto, Canada. 


CLEVELAND itil DRILL COMPANY 
I aT, *E* 


Double, Single, Angle-bar, 
Giang, Horizontal, Twin, 
\— Boiler, Spacing, Gate, 
( Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


= Power Cushioned Hammer, 


Send for New Catalogue. 


FRIGTION Piurew PULLEYS; 
Hoisting Enwines end Hioisting Machinery, 


D. FRISSIE & CO. 
481 North 5th St., Philadelphia, Pa. 


Ross Fluid Pressure Reducer. 


Steam, “Water 
A Air and Gas. 


Automatically re f 
ducesthe pressure KY % * 
in pipes to any de wy 
sired extent. 


ROSS 
VALVE 
co. 














Upricut DRILLs. 


STERLING ELLIOTT. 
NEWTON. 
MASS. 





(OlUh mal cine) 4 am Mele a-e 
"NOILOWAS14VS 






SPECIAL MACHINERY. 


_TheHorton Chuck’ 

















652 RIVER ST. | le = 

TROY. NX. Y. | ¢ a 

ra > ® 

WORCESTER, . 2 = : 

A. M. POWELL & C0., MASS., oF as ¢ 
MANUFACTURERS OF . o = 

“ . "9 + 6 

Iron Working Machinery, = ; 27 
INGINE LATHES, 16 to 30 INCH SWING. A x .< 
PLANERS, TO PLANE 22 T0 32 INCHES SQUARE. 5 = = 
Chucking Lathes, Pulley Lathes, &c. | * & BS 
* Write for Prices and Descriptive Clroulas. % a ® 

Gy = 





FAY & SCOTT, 


Dexter, Me., 


MANUPACTURERS OF WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &¢, 
SEND FOR CATALOGUE. 


THE E. HORTON & SON CO. 
Canal St., Windsor Locks, Ct.,U. 5. A. 








F.E. a EED, 


. Worcester, Mass. ' 








Engine Lathes, Hand w 
SLIDE RESTS and PLANER CENTERS. 
THE BEIBERT CYLINDER OIL CUP CO, 


Manufact ors of Oil Cups for Lo 


TRENTON, N. J. 








SIIAPERS, 15”and 24” Stroke. 

PTANERS, 10” x 2’, 16” x 44, 20” x 5, 24” x 6, 26"xX GO &S 
30” x &, 10” & 12’ 

FIAND LATHES, 12” x 5’, 15” & 18” x 6, 8’ & 10’ Bed. 12”, | 
15” & 1S” Slide Rests. 


SHAPER AND PLANER CENTERS. 
METAL SPINNING AND BUFFING LATHES. 


Small Size Open Die Rivet Machines. 1 ~tiles & Parker No. 4 Blanking Press, (new), 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. ' 





etom ctive 
peels oy) 


wU00 


Mar ine and 
fn 


V2O wOlLOOry 





Stationar ry ang bof) 


and Gates Pat ents 


EAGLE ANVIL WORKS, 


Largest size has 8 inch Jaw—opening 10 inches, witn 26 
inch Lever. Five smaller sizes, at $” to $27. The only Par- 


allel Vise that will stand heavy work. Send for circular to 


TAKE NOTICE, 
The Sight Feed is owned exch 


ympany, Se > Judge Lowell’s decision 
United State Hag gta 
re 





this 
in the 





irt, Distri 
Fisher Double Screw Leg Vise hey te ars 
WARRANTED = iy of pase oe a cise a ait Shaan. 

Stronger Grip than any other Vise. THE f SBIBERD CYL NDER 0! L CUP (0.. 


ALWAYS PARALLEL AND CANNOT BE BROZEN New York Office, 6 Vesey St. 53 Oli 


, Boston, Mass 
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AMERICAN 


MORSE TWIST DRILL &.MACHINE COMPAN 


NEW BEDFOED, 
MASS. 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 








SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill G 
E rinding Machines, Center an 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. — 


All Tools Exact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


Houble Angle tron Shear 


BUILT BY 


HILLES & JONES, 


WILMINGTON, DEL. 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left: 
Its knives are of a proper height for convenience of 
working: It will cut a bar square off or on a bevel; 
scing supplied with a clutch, it can be stopped instantly. 

It isa serviceable tool for bridge building, ship build 

ig, or any kind of railroad work. It is ‘Ae machine for 
shop work, as the knives can be changed to cut round, 
flat and square iron. THREE SIZEs. 








<1 a 








‘Pe 2 


Universal Radial Drill Co. 


— MAKE — 





DRILLING 


MACHINES 
THEIR EXCLUSIVE SPECIALTY. 


Wee, CORNER of 8th and SYCAMORE STS 


CINCINNATI, O. 


DEAN BROTHERS 
INDIANAPOLIS, IND. 
BOILER FEEDERS, FIRE 
PUMPS, CONDENSERS, 

;  DUPLEX( 










es Send for 
, Catalogue. 




















STEPHENS’ WISES. 


SOLID JAWS, “sii inna attachments, 


Especially adapte "hd for heavy chipping and Loco- 
motive work. For Jeweler’s and every kind of vise 
work, it maintains its superiority in strength, ftirm- 
ness of crip, durability, make, and saving of time 
and labor. For sale by ‘ 1e trade. Send for circular. 


NATHAN STEPHENS, Prop,, 


Ree RRAYS%¢ yb mpeg 
y E N G RAV E R ON wa 0 D oD durable, effective he decease Steam Pumpin 
AVN’ST. 4% NEW YORE: 


the market, for raising liquids under and apt 109 
TINION PRASS AAFG. 0 
i I & 
AD eevenmens 1? comme: aoe Vow 


feet No ‘Machinery, No Oil, No Special Care 

Can be worked suspended by a chain. Will pass 

grit, mud, sand, pulp, etc., without injury to 
its parts Nee daonly a steam pipe from boil 
ertorunit. Price, 600 gallons per hour, $50, 
1,200 do. $75; 3,600 do. $100; 6,000 do. $150; 

CHICACO, ILL. 
Manufacturers of 
’ 

OCrme’s Patent 

- 

LOCOMOTIVE 


— iii AN NTU 


2 arr 
3 \ 
=a) 


fi 


v1 


ww a Hi 


41 Dey St., 
New York. 




















10,000 do. $175; 18,000 do. $225; 25,000 do. $275; 
45,000 do #400; 60,000 do. #500; 120,000 do. $1,000 

Write for illustrated desc riptive book witb 
testimonials,etc. Mailed free. Pulsomete: 
fteam Pump Co., 83 John St,, New York 


THE DUPLEX INJECTOR, 
THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Willlift Water 25 





JAMES JENKS & C€O., 
Detroit, Mich. 


l FEED 

LOCK- UP , 7 . ~: 0 feet. Always delivers 

= "i 1 } water Jot to the boiler. 

SAFETY VALVES. fe i Will start when it is hot. 

: > # Will feed water through 

The Valves have been 3 ‘i a heater. Manufactured 
ne . 

approved by U.S. Govern- = - and for sale by 

o 
= 


ment, 


N. Y. Office, 115 Broadway. 


ROBBEN f (URS, 


Bridgeport, Conn. 








MACHINE MOULDED 


Spur and Bevel 


2GEARS 


Pulley Castinas, Ke, | 


Special Inducements 
to the Trade, 


List alle on application. 


POOLE & HUNT, 














Die Stocks, 


|For threading 
}and cutting off 
jipe jyithout 
he aid of vige. 
Only one 
man re- 
quired to 











6 





BALTIMORE, MD. 





M ACTIINTST 


D. SAUNDERS SON 


Steam and Gas Fitters’ Hand Tools, a 
eciheccnedine Tapping Machines, 


THE PATENT WHEEL PIPE- CUTTER shown in the cut combines 
simplicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. «Atl wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made 


THOMPSON 


IMPROVED 


WDICATOR = 


ONE 


Now in Use. 


13. 


Yonkers, N.Y. 


Manufacturers of 
Pipe Cutting, 


THREADING 














Wardwell’s Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
Buzz Planers, Dowel Machines, 
Waymoth Lathes,Gauge Lathes. 

Also, a large stock of Second- 
he ~ Machinery, consisting of 
= Machinists’ Too! , Woodworkin 
== Machinery, and Engines an 
Boilers. Send for Dlustrated 
—— Catalogue with stamp. 


~ ROLLSTONE MACHINE CO., 
45 WATER STREET, FITCHBURG, MASS. 














THOUSAND 





HARTFORD .CONN. S.A. 


The Hoffman Lubricator 


nf For Stationary and Locomotive En 
gines. The simplest Cup made. No 





Adopted and Used by the following Engineering 
ixperts ; 


John W. Hill, M. E., 
7 — A. Harris, 
Hoadley, C. E., 
Ww Hugo, M.E 


3 W. Bacon, M. E. 

ig o. A. Barnard, M. E. 
. H. Brown, 

C W.Co veland, ©... 


Charles E. Emery, C. E., J F. Klein, M. E water column to freeze. Lock the feed 
¢- 7 M. ‘Davy, M.E., Washington Jones, 1». Ba and it runs itself. a 
.D. Leavitt, Jr., C. E. Henry Morton, ©. E Oo. A. JENKS & co., 


Frank H. Pond, M. BE. Thomas Pray, Jr., CME. 
Prof. R. H. Thurston, H. W. Bulkley, M. E. 


MANUFACTURED SOLELY BY THE 
STANDARD STEEL CASTING CO. 
American Steam Gauge Comp i, Thurlow, Penn. 


36 CHARDON STREET, —_ STEEL CA STINGS 


BOSTON, 
To Any WEIGHT. 


BINGHAMTON, BROOME C0., 








Send for Illustrated Price List. 


ARMSTRONG’S 
Improved Adjustable Stock & Dies 


FOR PIPE AND BOLTS. 


ONG 


a 
r) RIDGEPORT CT. 


PATTERN OR 





Strength and Quality Equal to Steol Forgings. 













r 
PAT'O 
PR. 675.007. 8.18 








Tapped to Standard Gauges, 
variations in the size of fittings. Can be resharpened 
without drawing the temper by simply grinding them 
Possessing practical advantages appreciated by all 
mechanics. Circulars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport, Coun. 


————_[_———S———SS 
THE ALLIGATOR WRENCH, 


Teeth cut opemeied » Grips Round Iron or Pipe. 


Adjustable to all 


The Craig Double 
Sight Feed Lubricator Co. 


LAWRENCE, MASS. 
MANUFACTURERS OF THE 


Lule Double Sieht 
Feed Luleicator, 


The Cheapest, Simplest and 
Most Complete Lubricator 
on the Market. 


Shows the oil going up and 
the water coming down. 


Send for Vircnlar and Prices, 








PATENTED Avaust 31, 


IS8t5 








) Cutt greater facilities tor Gear 
Cutting than I need at present, 
I am prepared to cut accurately 
and with dispatch all sizes of spur 
and bevel gears, from the smallest 
to 30 inches diameter. 

S. ASHTON HAND, 

Youghkenamon, Chester Co., 






Cut Theoretically Correct. - 


) For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 N. 12th Street, Philadelphia, Pa 





>a, 








TOOLS for Machinists, Amateurs, Jc welers, Model Makers 

Blacksmiths, Carpenters, *Coachm akers, 

Send 2 cts. for new Metal Worker's C ati ilogue,300 Pages, 
Wood Worker's Catalogue free, 


& McFADDEN, 


TALLMAN Philadelphia, Pa. 


CRITCHLEY’S PATENT EXPANDING 


ee AMEN. 











(23 Pann Row. ‘Al 


IRON AND STEEL 
DROP FORCINC. 


Of Every De scription, at Reusonable Prices. 


R. A. BELDEN & CO., DANBURY, CT. 














Manufacture nl by PORTS TSMOU TH MACHINE CO. 
Gaccesgors to Critchley & Whalley 


Send for Circular. PORTSMOUTH, N. 








THE 


Galloway Boiler. 


yi in Fuel—Lovw 
ty Steam without Superkeating 





VOLO 


/ Correspondence ‘solicited. Address 
Edgemoor Iron Co. Wilmington, Del. 














14 AMERIC¢ 


WILLIAM SELLERS & (0,, 


PHILADELPHIA, PA. 


Machine Shop & Railway 


aQ UL MEaNT Ss. 


Shafts, Couplings, Nangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Railway Turntables 
and Pivot Bridges, Gifford Injectors, Sellers’ Im- 
provements, New Patterns. Simple, Effective. 


NEW YORK OFFICE, No. 79 LIBERTY STREET. 


PATENTS. 


hs ac mG vv 5 
Attorney and Counsellor at Law, 
SOLICITOR OF PATENTS, 

Office, 501 F STREET, WASHINGTON, D. ¢€. 
Patents Procured in the United States or 
Fereign Countries. Personal Attention to all 

practice before the Patent Office or Courts. , 
Pamphlet of Information sent free upon application. 


IAIN 











“OTTO” GAS ENCINE. 


10,000 


OVER 








Manufactured by 
SCHLEICHER, SCHUMM & CO., 
33d and Walnut Streets, Philadelphia. 


FOR LAGGING STEAM ENGINE 


CYLINDERS 


Use Fireproof and Indestructible 
MINERAL WOOL. 
Sample and Circular free by mail 
U. S. MINERAL WOOL CO., 22 Cortland St., N. y, 


The Westinetouse Automate Ine, 


The best wen of its peculiar merit is the 
fact that our 


Shipments average Two Engines per day! 
OVER 600 ENGINES and 16,000 H.P, NOW IN OPERATION! 
: OUR PRICES ARE MODERATE. 
Send for Illustrated Circular and Reference List. 


THE WESTINGHOUSE MACHINE CO. 
PITTSBURGH, PA. 


94 Liberty Street, New York. 
14 South Canal Street, Chicago. 
401 Elm Street, Dallas, Texas. 


CURTIS 


Pressure pulate 


For Steam, Water and Air, 


MANUPACTURED BY 
Curtis Regulator Co. 
61 BEVERLY ST., 


Boston, - 
GENERAL AGENCIES: 
109 Liberty St., New York. 
925 Market St., ’Phila., Pa 
80 Market St., C hicago, Nl. 
Cor. Holliday and Saratoge 
Streets, Baltimore. 


W. C. YOUNG & CO., Worcester, Mass, 


MANUFACTURER: OF 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


FILE TRUING DEVICE. 














Branch ottces 





Te 


cr 


WP. Davis ie Y.4 














- Mass. 





TEAM PUMPS, AIR Cqmpassrons. 

Friction Hoisting Engines, Vacuum Pumps 

|! and Condensers, General Mac chinery, Steam En- 

gines. Capacity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co., 
SOUTH NORWALK CONN. 


THE PUSEY & JONES CO. 


WILMINGTON, DEL. 








RNEYAaFOOT, 


IRBIA 
RAT VULVAR IB BZ. 





Designed expressly for nice machinists’ work. 
By its use an absolutely level surface can be ob- 
tained with very little trouble. Size of File Block 


214” wide, 10’ long, 34” thick. 
The Cut shows our No, 44—an excellent Horizontal Pun- 


KEARNEY & FOOT, 101 Chambers St., N. ¥. 
\A7 ae ¢ oa GREENFIELD ching Machine, maki yne h di ter Hole throuet 
c. L ° MASs. ” one-inch iron qin pom Bo ful _ punching stay-bolt bol ion 


1 > ES 1c 3 IN EI 2 in furnace sheets after the sheets have been fitted. 


And Manufacturer of BUILDERS OF STEAM ENGINES, 


Special Machinery and Tools, also improved Boilers, Tanks, Machinery for Rolling Mills, 


I 2 ee : Punches, Shears, Riveters, Angle Iron Cutters, 
Hane and Wood Turning Lathes. Circulars now Cranes and heavy Iron Work generally. 














DREDCES 
guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine 


EXCAVATOR 


has a capacity of 6 cubic yards per minute. 


Very efficient and durable in 
the hardest hard-pan 
Derrick lifts 8 tons, 










Boom Dredge. 


MACHINIST 


PORTER-ALLEN HIGH SPEED ENGINE. 


THE SOUTHWARK FOUNDRY & MACHINE CO. SOLE MANUFACTURERS, 
430 WASHINGTON AVENUE, PHILADELPHIA. 


[Aprit 5, 1884 


The cut shows a 
diagram from a 10 
horse- power POR- 
TER-ALLEN EN 
GINE, running at 
its regular speed of 
230 revolutions per 
minute, 

stadia 

FOUR PORTER- 
ALLEN ENGINES 
have been working 
constantly (part of 
the time day and 
night), for 17 years. 
at Colt’s Armory, 
and are now pro- 
nounced as good as 
new. 

a a 

We have also un- 
surpassed facilities 
for the construction 


SUGAR MACHIN 
ERY and _ heavy 
work generally. 

A handsomely i!!ustrated new work on High Speed Engines, has been issued by us tor free distribution among en- 
gineers and manutacturers. It has excite such an interest among scientific men and engineers as to call for 


Lambertville Iron Works, 


MANUFACTURERS C7~ 


PATENT AUTOMATIC 
CUT-OFF 


Neamt Zngines 


LAMBERTVILLE, N.J. 

















WRIGHT MACHINE CO. 


WORCESTER, MASS., 


Manufacturers of 


STEAM ENGINE GOVERNORS, 





ERIE, PA. 
Are prepared to fill orders for their 
NEW AND IMPROVED 


STATIONARY ENGINES 


25 to 40 Horse-power, 





WATER WHEEL GOVERNORS. 


THE HOLLAND LUBRICATOR, VISIBLE DROP, 


- uaranteed to be 
erfect insurance 













for all purposes from to 


ri the cutting of - 5 - aS 
air aaeat. c Heder gether with any style of boiler preferred. This 
and Governer alves | Engine is fitted with heavy counterbalanced 


Crank and Automatic Stop Governor. 


PORTABLE ENGINES, with Return 
Flue Boilers, also a specialty. 


Catalogues and estimates cheerfully given. 


Ant Drill Chuck, 


Sold at all Machinists’ 


at for itself 
sin saving 
of ott coal, ona packing. 
t willinsure more 
mst... revolutions 
of the engine, say from i 
., toZstrokesper minute, 
thus increasing the power of theengine. Manufactured by 


HOLLAND & THOMPSON, 217 River St., Troy, N. Y 


Boring and Turning 
MILLS, 


48 and 72 inch swing. 


Upright Drills 











T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 


THE LOWE PATENT 


Feed Water Heater & Purifier, 








= FOR 
SIzEs. Heating and Purify- 
H. BICKFORD, ing Water for 
Cincin’ti, Steam Boilers. 


Patented July 12, 1877. 
Ohio. 





HAS STRAIGHT 
TUBES, 
SIMPLICITY, 
RELIABILITY, 


AND 


EFFICIENCY, 














Combined Steam Excavator and Derrick Car. | 


OSGOOD DREDGE CO 


ALBANY, N. Y. 
RALPH BS OSGOOD, President, 





AM 
JOHN se HOWE, 


Secretary and Treasurer, 


S MAC NAUGHTON. Vice-President | 


At Less Cost 


Than any other, 


PECKS PAT" ROP PRESS. 


~ EECHER & PECK. & PECK. CONN. 


DROP FORGINGS 35 303 


eld TRON 
BEECHER & PECK,NEW HAVEN CONN. sg 


OR STEEL 
The SCIENTIFIC PORTABLE FORGES AND 


HAND BLOWERS, 


Entirely new in 
PRINCIPLE. 


No Ratches, Paw is 
or Friction divices. 


2 
STYLES AND SIZES FOR 


all kinds of work. 
Awarded &2 Medals at 


CINCINNATI. EXPOSITION 


Over ane mie titors. 
Fully Guarknteed. 


The FOOS Mr’: Co., 
SPRINGFIELD, OHIO. 


Write for 
further information 
the manufacturers, 


_Lowe & Watson, 


BRIDGEPORT, CONN. 


VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE, R. t. 


THE ALLEN PORTABLE RIVETER, 


For Boiler and Fank Work, 


prices and 
to 





























The Allen Portable Riveting Machine Co. ad 
Henry E, Roeder, Mgr. No. 304 Broadway, N.Y. 


RUBB 





AMD MAKERS TOOLS & SUPPLIES 
BARNES & ALLEN SYRACUSE. N.Y 
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THE BUCKEYE AUTOMATIC ENGINE, The WATTS, CAMPBELL CO. 


Highest Economy, Best Regulation, 
Superior Construction. 


These engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds, 
Illustrated Catalogue sent free. 


BUCKEYE ENGINE CO., 


alem, Ohio, ©, 


GEO. A. BARNARD, Eastern Sales 
Agent, 69 Astor House, N.Y. 


Address, 


AMERICAN 





D. L. DAVIS, Chicago Sales Agent, 23 8. C anal ‘St., Chicago, Ills. 








STRAIGHT ,LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high ‘speed; ; uniform at all ranges of power or po 
pressure ; the fewest parts and working joints ; the best material 
c orrectly distributed, and unexcelled in workmanship, balance, 
and smooth running. 
_ For Eastern and Southern States, apply to the 
= Straight Line Engine Co., Syracuse, N. ¥. 
For the West and South-West, to the 

M. Cc. Bullock Manufacturing Co., Chicago, Ill. | 





wm. eur 
Manufacturer of 
IMPROVED 


Ist AYV.Cor.30th St. 
New York, 





JEWEL 


army LLUE 
CUTTERS, 





= <= 


ters. 
inding on end, 


MYERS MFC. CO., CHICACO, ILL.| 





SCHUTTE 
The oortinge 


For Steam Engines and Pumps. 


& GOEKHRING, MANUFACTURERS, 
Baxhaust Steam Induction 


CONDENSER. 


No foundations or hot wells. 





Will lift water supply without any 


pump; also operates under one foot fail of water. 
OFFICES AND WAREROOMS : 


12th & Thompson Sts., Phila. | A. Aller, 109 Liberty St., N.Y. 


| Jarvis Eng. Co., 7 Oliver St., Boston. 





THE NEW NAW ROOT SECTIONAL BOILER 


SAFETY, 





ECONOMY, 
DURABILITY. 


Rapid Generation of Dry Steam 


THE BEST in every respect for all steam purposes, | 


Send for Illustrated Catalogue to 


ABENDROTH & ROooT MFG, Co 


28 CLIFF ST., NEW YORK, 





First-Class, Heavy, Double and Treble Geared 


ENGINE 


HORIZONTAL BORING LATHES, FOX LATHES, LIFTING 
CORNICE M. 


A. OHL & CO., Hast Newark, 


GEHO. 


LATHES 


JACKS and 
ACHIY’ER 7. 


is ll 





**ECLIPSE’’ HAND 

PIPE-CUTTING | 

MACHINE, 
Simple, Powerful, 
Portable, Inexpen- 
sive. With it one 
man can ona cut 
6-inch Pipe. Made 
in three sizes, 
Address, for Prices, &c., 

PANCOAST & MAULE, 

[Mention this Paper.] Philadelphia, Pa, 


JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND, 


IRON WORKING MACHINERY. 


NEW MACHINERY. 
x 5and 6 ft. Engine Lathe. Ames 
x 6 ft oF ns “ 
x 8, 10, 12 and 14 ft.** 











13 in 
15 in. 
20 in 


24in. x 14 and 20 ft 

42 in, x 20 ft. Res 66 

16in. x 6, 7,8, 10 and 12 ft. Bridgeport 

16 in. x 20 and 2tin., any Length. Fifield 
bin.x6and7 ft. Prentice Bros. 

Slate Sensitive Drills. 

16, 18, 20, 22, 25, 26, 28, 30, 36, 45 in. Prentice Bros. Drills. 
16 in. x 16in. x 42in. Bridgeport. Planer. New. 
22in.x 22in.x5ft. Ames “ “s 
24in. x 27 in. x 6,7 and’s ft. 

27 in. x Win x 6,7 ands ft. 


9 in. Hewes & Phillips’ Shapers. 
15 in. x 24 in. He nde Vv Shapers. 
8,10, 15, 20 and 25 in. Gould & Eberh¢ ane iinet 


“ 


One Traveling Head Shaper, 12 in. Stroke, Double 
Table. Center and Circular feed. - 
No. 2 Lincoln Pattern Milling Machine. Ames. New 


No. 2Screw Machine, wire feed. Secor. New. 

37 in. Boring and Turning Mill. Bridgeport. 
SECOND-HAND MACHINERY. 
13in. x4 ft. Engine Lathe. P.& W. Ne arly Ne w. 

gin x4ft ” " Taper. 
13 in. x 6 [t. Watts, Campbell & Co. 








15 in. x 8 ft. Pratt & Whitney. 
15 in. x 8 ft. " " Fitchburg Machine Co 
17 in. x 8 ft “ Lincoln. 
25 in. Drill Bk Gear & 8. F. Fitehburg Mach. Co. | 
2in. x Win. x7ft. Planer. New Haven. 
46in. x 36in. x 12 ft Planer. Niles. A 1. 
Two 1 Spindle, No, 2 Drills, P. & W 
One 2 po la " 
One No.2 Screw Machine, P.& W. 
NEW YORK AGEN 


! 
iTS: | 
Brown & Sharpe Manufacturing Co. } 
Bradley’s Cushion Hammer. 

National Mchy. Co, Bolt and Nut Mehy. 
Hilles & Jones, Boiler Tools, 


Write full particulars of what is wanted. | 


E.P. BULLARD. 14 DEY ST.,N.Y. 


INDEPRS FOR THE 
MAC AINIST, $1.00 BY WAIL. 
96 FULTON STREET, N. ¥Y. 


Eureka Band Saw 


We build three sizes at prices 
lower than an equally good Band 
Saw can be had elsewhere. For 
further information inquire of 


FRANK & CO., 


176. Terrace Street, 
BUFFALO, N. Y. 


MACHINE. 








SHAPING 





_b. SANFORE 


Hewes & Phillips’ Iron Works, 


NEWARE, N. J. 


MANUFACTURERS OF 
Improved Corliss Engine, 
ALSO THE ALLEN 


‘Patent High Speed Engine, 


soth Condensing and Non-Condensing, High 
Economic Duty and Fine Regulation Guaranteed. 
Planers, Lathes, Gear Cutters, Shapers, Slotters. 
Also Hydraulic 
Machinery, Shafting and Gearing. 


HEAVY PLAMNERS A SPECIALTY. 
Tubular Boilers and Steam Fittings. 


With Renewable Cut- | 
Kept sharp by | 


AMERICAN) 


Oil Presses and Veneer Cutting 


MACHINIST 











15 





WEWARE, 
aT. J. 


MANUFACTURERS OF 


Improved Corliss 


STEAM ENGINES 


In Full Variety. 
Sizes varying frem 30 to 2000 H. P. 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound, 


Send for Circular. 





L STATIONARY ENCINE, 


MANUFACTURED BY TRE 


LIDGERWOOD M’F’G CO. 


A Simple, Compact, Thoroughly Well 


‘JOHN H. HOUGHTON, **”, {2 


tHstastinn Engines a Specialty. 


96 LIBERTY ST., NEW YORK. 
WorkKs: BROOKLYN. 

Made, 

Running, SELF-CONTAINED 


STATIONARY ENGINE. 
Specially Adapted for Electric Lighting, &c. 
ENGLAND 


Quick 


66 Canal Street. Boston. 
Also, Boilers. 






















EXHAUST PPE 


FEED WATER 


HEATER 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 
ive Heater inthe market. Fitteen 
sizes. No.1, 8-horse Heater, $17. 
No. 10, 100-horse Heater, $150. 
Iron, Brass and Copper Coils 
and Bends made to or- 
der. Circulars and price 
~€ listssent on application, 
National Pipe Bending Co., 
New HaveEN, ' 
Connecticut. 


FEEU PIPE 


£60 





EXHAUST PIPE 





B. BURBANK & CO., 


MINERS AND SHIPPERS OF 


FLUOR SPAR, 


Furnished in any quantity. 


(JHE BABCOCK & WILCOX CO. 





’ WATER.TUBE 
STEAM BOILERS. 
GLASGOW, 30 Cortlandt St., NEW YORE. 


| 107 Hope St., 
P Branch Offices. 
Pos’ n ‘ON: 


PHIL ADEL P iT A: 
32 N. 5th St. 
PITTSBURG H; 
91 4th Ave. 
CHICAGO: 
4S. Canal St 
NEW ORLEANS: 
54 Carondelet St. 
SAN FRANCISCO: 
50.8. Mission St. 
HAVANA: 

50 San Ignacio. 





to nearest office for Circular. 


| Send 





New & Second-Hand Machinery, 


10 in. x 346 ft. 
Engine Lathes, llin x 4and 5ft. 
- Win. x 5,6and 8 ft. 
1 Engine Lathe, 14in. x5, 6and 8 ft. 
16 in. x 6 ft. 
each, Engine Lathes, 16 in. x 6, 7, 


1 Kngine Lathe, 
1 each, 
1 each, 


Sand 10 ft. 


| Engine Lathe, 18 in. x 6, 8, 10 and 12 ft, 
= . 20 in. x 8, 10, 12, 14 and 16 ft. 

$e 22 in. x 8, 10, 12, 14 and 16 ft. 
| +s 24 in., any le ngth of bed to 26 ft. 
| " 26 in., 26 ft. 
“ ‘ 28 in., 16 ft. 
J “ ‘ 28 in., “6 Ms 28 ft. 
| a a 30 in., * 7 e Wt. 

¥e ie 36 in., v si 29 ft. 

42 in., - 28 ft, 

| aa “ {8 in., " . 29 ft. 
“6 15in., x 4,6 and & ft. Rod feed only, 
| ach, Turret Lathes, 13 and 14in. x 14 in. x 6 ft. 


ox Turret Lathe, 16 in. x 6ft 
ox Lathe, 15in. x 5 ft. Round Arbor. 
each, Hand Lathes, 10, 12, 15 and 18 in, swing. 
Iron Planer, 18 in. x 18 in. x 3 ft. 

each, Iron Planers, 20 in. x 20 in. x dand 5 ft. 
Iron Planer, 24 x 24 x 6 ft. 

each, [ron Planers, 26 in. x 26 in. x 7 and 10 ft. 
Iron Planer, 20 x 30 in. x 10 ft. 

* ‘ 36 in. x 36 in. x 10 ft. 
22, 23, 25, 28, 30, 34 and 38 in. Upright 


e 
F 
F 


re ee ean 


each, 16, 20, 
Drills. 

1 each, Nos. 2, 3, 4 and 6 Spindle Gang Drills, 

1 each, 8, 10, 12, 15, 18 and 24 in. Shapers. 

1 each, 1, 2.3 and 4 Milling Machines. 

1 No. 2 Milling Machine. Lincoln Pattern. 

1 New Pattern Milling Machine. Grant & Bogert. 

1 each, Nos. 2,4, 5 Wire Feed Screw Machines 

1 each, Nos. 3 and 7 Spindle Nut Tapper. 

1 Boring and Turning Mill, each 50 and 72 in. 

1 Gray’s Screw Machine, to take all sizes to 1 in. 

1 32in. Gear Cutter. 

1 Grant & Bogert Cutter Grinder. 


SECOND-HAND. 


1 Engine Lathe, 15in. x 6ft. Wood & Light. 

1 si ia 15in. x 6ft. Chelsea Machine Co 
1 Planer, 24 in. x 24in. x 7 ft. 

1 “* 32 in. x Rin. x8 ft. 

1 ‘ 5O in. x 50 in. x 17 ft. 

1 ank Planer. 

1 in. Shaper 

1 2- Spindle Edging Machine. 

incoln Pattern No. 2 Millers. 

solt Cutter, to take sizes to 1 inch. 


All Kinds Machinist’s Tools and Supplies 
NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS 
AND FOR THE NEW POLISHED SHAFTING. 


re 
my) 


Cc 
1; 
2 
L 
I 


THE NATIONAL | AUTOMATIC CUT-OFF 


ENGINES. 





a a New System 
+ of Regulation. 

THE GOVERNOR 
WEIGHS the LOAD 
The most perfect 
governing ever 
obtained. Send 
for circular A. 


BALL ENGINE CO. 


ERIE, PA. 


MACHINISTS’ TOOLS 


FOR 


IRON AND BRASS WORK, 


Fox, Turret and Speed Lathes, 





GEORGE GAGE, Waterford, N.Y. 


EVANSVILLE, IND. 





Hallie tal 


RA 


' hi A tl ah MT iy + iia ne ni \ ) i ns 
ccrwesgoe Mfg. a. 
ERIE, PA. 

Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron 
Supplied 10 the trade or the user. Send for catalogues, 








Saw Mills & General Machinery, 


| scale; 


’ H. PRENTISS & co., 42 Dey St., N. v. | ! 


WORKS AT ERIE, PA. 





VAN DUZEN’S 


PATENT WATER PURIFIER 


and Mechanical and Automatic 


BOILER CLEANER. 


Saves fuel by preventing the deposit of mud and 
prevents cracks, leaks and burning of the 
sheets and joints of the boiler, thus saving the cost 
of repairs and expense of stoppage; it saves clean- 


ing out boilers on Sunday. Boilers only require 
cleaning four times a year. 
By keeping the surface water in the boiler skan 


med of all impur ities, i¢ will prevent Soaming, and only 
clean dry steam is carried to the engine, so that no 
grit or mud enters the valve and cylinder 


MANUFACTURED BY 
E.W.VAN DUZEN, 110E, 2d St. Cincinnati,0. 
tt’ Send for ‘ete wee Circular 


SECOND-HAND MACHINERY. 


2) 





We have the following second-hand Machinery 
for sale, viz: 

One Iron Planer, to plane 12 feet long, 36 in. 
x 32in., in fair condition. 

One Planer, to plane 17 ft. long, 50 ft. x 50 ft 


One Iron Planer, to plane 9 ft. long, 
One Lron Planer, to plane 8 ft. long, 30x30 in. 
One Iron Planer, to plane 7 ft. long, 30x30 in. 
Two Iron Planers, to plane 6 feet x28x2s8 inch. 
Two Tron Planers, to plane 4 feet x20x20 inch. 
One Iron Planer, to plane & feet x27x27 inch. 
One 36 in. Car Wheel Borer, very good order. 
One Engine Lathe, 12 foot bed 30 inch swing. 
One Slotting Machine, 12 in. stroke, slots to the 
center of 46 in. Adjustable table and universal 
feed motion. 
One Car Axle Lathe, Fitchburg Machine Co, 
One 7 in, Shaper, Lowell Machine Shop. 
Send tor List of Machinery. 


36X36 in 


The George Piace Machinery Co., 


121 CHAMBERS & 103 READE STS., NEW YORK, 
























16 AMERICAN 
VICTOR MICROMETER CALIPER, 
MADE BY 


BROWN & SHARPE M’F’G CoO., 


PROVIDENCE, R.I. 











PRICE, - - - - $5.00. 
In Morocco Case, $ 5.75. 





This Caliper will be found a reliable 
and convenient substitute forthe Vernier 
Caliper, and will prove invaluable to tool 
makers, and to machinists engaged on 
small and fine work. Its accuracy and 
convenience tor the purposes for which 
t is designed will be appreciated at once 
by those whose work requires such a tool 
The binding and adjusting screws furnish 
the ready means of compensating for any wear resulting from use. Although graduated to read to 
thousandths of an inch, half and quarter thousandths are readily obtained, : 


. MACHINE TOOLS 








And Iron-Working Machinery 
of every description, 


BORING AND TURNING MILLS, 
Driving Wheel Lathes. 


Tron Planers, 
Engine Lathes, 
Upright Drill Presses, 
Special Pulley Turning Lathes, 
Special Pulley Boring Machines, 
&e., Ke., AC. 
BRANCH OFFICES: 


NILES TOOL WORKS, "™I2E"tie~. 


HAMILTON, OHIO. eee 158 bake streets 


| PULLEY BLOCK "TRAVELERS, 
WITH WESTON'S DIFFERENTIAL PULLEY BLOCKS. 


ANY CAPACITY. 


> ~S — 


Hydrostatic Wheel Presses, 

Car Axle Lathes, 

Car Wheel Borers, 

Screw Machines, 

Universal Radial Drilltng Ma- 
’ chines, 

































—_— = 







pe [ta The bridge has longitudinal motion on thetracks, 
ee "aia . and the trolley transverse motion on the bridge, so 
i = that the load may be picked up at any point between 


the tracks, raised to any height, and laid down at 
any other point. 
PJans and Estimates furnished on application. 


THE YALE & TOWNE MG Of, 


STAMFORD, CONN. 


NEW YORK, BOSTON, | PHILADELPHIA, 
62 READE ST. 1 224 FRANKLIN ST, | 15 N, SIXTH ST, 
(veneral Crane Catalogues on Application. 


THE CRAY 19 IN. LATHE. 


NEW PATTERNS. 
= a 6 FT., 8 FT., 10 FT. AND 12 FT. BEDS. 
‘ NEW DESCRIPTIVE CIRCULAR NOW. KEADY, 


P|. A. Gray, Ir., & Co. 
al COR. 8TH AND SYCAMORE STS., 
CINCINNATL OHIO, 


E.E, GARVIN & CO., 


i389 & 141 Centre St., New York, 


Manufacturers of 
Machinists’ 
Tools, 


{Including Milling 
Machines, Prihh 
Proxsen, Hand 
Lathes, &c. 
The machine 
shownin cut,is es- 
pecially designed 
for jobbing,and is 
fitted up with one 
or two. spindles, 
Those with two 
spindles have pul- 
ley, with two se 
tions, which gives 
two speeds to 








| CHICAGO, 
64 LAKE ST, 












97 to 113 
ptetes 


— - 

Shapers 
QUICK Adjustable Stroke, 

an be CHANGED while in MOTION, 


with one spinglk 
Kaye # cohe pul 
ley with three 
sizes. The back 
& shaft has a cone 
pulley with four 
sizes. 









MACHINIST 


THE PRATT & WHITNEY CO., HARTFORD, CONN. 


ws Hawe Ready for Delivery: 

Drilling Machines—No. 2 Upright, No.3 Vertical; Nos. 2 and 3, Manufacturers; 
Nos. 1 & 3 Manufacturer’s Bench; Champion Drills; No.0,1 & 2 Gang Drills, 10 in. 
Pillar Shapers. 1, 14 in. Shaping Machine; Hand Lathes, 8, 12, 15 and 18 in. 
swing ; Cutting-off Lathes for 24 and 4} in. diameter. Revolving Head Screw 
Machines, Nos.1,2,3 and 4; Hand Milling Machines, Nos.1,2 and 3; Power Milling 
Machine, Nos.1,2,3 and 4; Bolt Cutters, Turret Head, Nos. 2, 3 and 4; National, 
Nos. 2,3 and 4. Nos. 1 and 2 Screw. Shaving Machines; No. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 13 and 16 in. Weighted 16, 19 
and 21 in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. 
Index Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter 
Grinders. 16,18, 20, 24, 26, 34 and 40 in. Planers. No.1 Die Sinker; 10 and 
18 in, Lead Lapping Machines ; 18 and 38 in. Chucking Machines; Nut Tapping 
Machines. Have increased discount on Combination Lathe Chucks; 
quotations on application. 


DROP FORGINGS 


ALSO 


Billings’ Patent Adjustable Pocket Wrenches, iitz2:’ 


FINISHED SCREW fin) oa CLAMP, DIE & COMMON 


PLATES AND DIES, | °- == ec ie 
GENUINE PACKER lack __ LATHE BOGS, 

RATCHET DRILLS, |. 222 COMBINATION PLIERS, 
BILLINGS’ PATENT ge Pali 


DOUBLE ACTION (| BEACH’S PATENT 
E NV 2 THREAD-CUTTING TOOLS 
RATCHET DRILLS, TAP & \ | AS gen Bans 


ry athe BARWICK PIPE 
REAMER WRENCHES, WRENCHES. 


Billings’ Patent Drop Forged & Cold-Pressed Sewing Machine Shuttles 


AND ALL DESCRIPTIONS OF 
STEaaia AWD IRON DROP FORGINGS. 


BRASS WORKING MACHINERY. | 


1210. & 16 in. Monitors 
Valve Milling Mach’'s 
—_ Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 
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BILLINGS & SPENCER CO. 
HARTFORD, CoNN.U.S.A. 










t x 
ct BI UHige. 


PATENT FEaY 18,1879 









WORCESTER, MASS, 


Revolving 
Chucks for 


: r Globe Valves, 
{ a fi Two-Jawed 
== TET te Chucks, 

4 Small Tools 
‘ eo ar and 





aT-C0.CiN.O 


NER & SWASEY, Cleveland, 0. 





Fixtures. 


WAR 





Pond Machine Tool Co, ““<s""* David W Bond, 


New Designs, Quick Delivery Great Variety. 





each spindle. | 
Those fitted wp } 





| Engine Lathes, Planers, Drills, &c. 





I 


ENGINE LATHES 


| 


on application. 
Lowell, Mass., U. S. A. 


MANUFACTURER 


FROM 16 to 48 IN. SWING. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 





_ 


Punching Presses J. M. ALLEN, Presmenr. 
DIES AND OTHER TweLs W. B. FRANKLIN, Vick-Perssipen'r. 





J. B. Prerog, Srongrary. 


THE BUFFALO STEEL FOUNDRY “<""> 


ORDERS ANO CORRESPONDENCE PRAT = 
SOLICITED. | ATT & LETORWOR rH, 


RKER &.4 


Ate Zim 













Lo 
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vd Valve Milling ‘chines. he aes Tat “he : 
9° a illing Machines, evolving Chucks, Hand % %,, 
Speed Lathes With dove tail set over, and @ full 4, 
line of Brass Finishers’ Machinery. 2 
MANUFACTURER, 





| TAPS & DIES: 








ee 








